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ANYTHING ano EVERYTHING 


FOR OXYACETYLENE WELDING AND CUTTING 
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OXYGEN 





Public faith in a product is a reflection of faith- 
ful performance. ‘Thus, consistently, have Airco 
Oxygen and Airco Acetylene built up good-will. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing und Outting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for = utomatic Welding and ——— 
Nitrogen, Argon and other Airco Atmospheric Gas Prod 


Controls the manufacture and sale of Natsonal Cariide 
Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 


Air Reduction Sales Co. maintains its own Apparatus Repair Shops in Airco District Office cities. 
“Airco Oxygen and Acetylene Service is Geod Service.” 














Published monthly by the Welding Engineer Publishing Co. Entered as second class matter Jan. 20, 1916, at the Post Office at 
Chicago, Ill, Under the Act of March 3, 1879. 
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the Oxweld Cutting Torch 


It is astonishing what big dividends 
in time and money a little thought 
behind Oxwelding and Cutting out- 
fit will produce. 


Here is shown an example of how 
a manufacturer of oxy-acetylene cut- 
ting and welding apparatus uses 
oxwelding to speed the production 
of one of his products. 


Here the operator is cutting open- 
ings for fittings and upper parts of 
the chamber of an acetylene gener- 
ator. If the cutting blowpipe were 
not used, a punch press and dies, or 
extensive drilling would be required. 


The punch press, representing a big 
investment would be often idle, and 
the other method is so slow as to 
be prohibitive in cost. 


The oxy-acetylene apparatus, how- 
ever, being standard shop equip- 
ment, is used in the cutting intervals 
for welding the seams, heads and 
fittings of the same generator. There 
are a thousand ways—big and small 
—whereby it quickly pays for its 
installation. 

Oxweld Resident Engineers in over 


fifty cities are ready to work on 
your cutting and welding problems. 


OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago San Francisco 














‘WELDING AND CUTTING APPARATUS 





World’s Lurgest Manufacturers of Welding and Cutting Equipment 
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equalled in constitéien 
Unsurpassed in performams 


Soft Flame 


LOW gas VELOCITY and THOROUGH gas MIX- i 
TURE are the elements of a SOFT FLAME. ; 


Neither a perfect mixture at extremely high velocity | 
nor a poor mixture at extremely low velocity will ac- i! 
complish this result. 
Definite practical limits of gas velocity have not been 
established by most torch builders and velocities from . | 
two hundred feet to six hundred feet per second are 
used. Two hundred feet per second will cause the tip 
to overheat and no benefit is obtained unless the torch 
construction is such as to give a very poor mixture. 
Six hundred feet per second is excessive, even with 
torches giving a perfect mixture. 

Four hundred feet per second, with a perfect mixture, 
gives an ideal welding flame and at the same time a 
high rate of heat transfer to the metal. 

SOFT FLAME means clean, easy-flowing metal. 


PUROX TORCHES deliver and maintain a SOFT 
FLAME. 


Use a PUROX for superior quality welds. 


PUROX COMPANY 










































1200 Sheffield St., 
N. S. Pittsburgh, Pa. 


2305 E. 52nd St. 71 Steuart Street 14 East 13th St. 
Los Angeles, Cal. San Francisco, Calif. Kansas City, Mo. ia ft 
3030 Huron St. 2020 East 22nd St. — First Ave. So. om j 
Denver, Colo. Cleveland, Ohio eattle, Wash. 

; 62 A 
1135 Third St. 362 Pierpont Ave. meg org } 
Oakland Calif. Salt Lake City, Utah ‘ f 


Revresentatives throughout the 
United States, Canada and Mexico. 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 


supplies. Ghe advertising section includes the principal manufacturers 
of the United States. 





aCKTYLENE GENERATORS 


Mfg. Co. 
vis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 


rox Co. ; 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine (e 
United States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM FILLER RODS 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutti & Welding Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfe. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
“xweld Acetylene Co. 
Purox 
Superior Oxv-Acetylene Mach. Ce 
Torchweld Equipment Co. 
Tnited States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett “xygen Co. 
Carbic Mfg. Co. 
Davie-Bournonville Co. 
The Tmpertal Brass Mfg. Co 
Hauck Mfg. Co. 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 
A'TTMINUM SOLDER 
Alr Reduction Sales Co. 


Burdett Oxy: Co. 
Liberty Welding & Mfg. Co. 
Purox Co. 
Welding Metals Mfg. Co. 

A FURNACES 
Buffaio Dental Mfg. Co. 
General Electric Co. 


APRONS (Asbestos) 


Chicago Bye Shieid Co. 
Electric are Cutting & Welding Co. 
Co. 


Purox 
ASHESTOS GLOVES 
PH og Ny eee 
Chicago Bye Shield Co. 
Da Bournon 
Brass Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. . 


Nine years’ experience. 





Rochester Welding Works 
349 Orchard St., Rochester ,N.Y 








AND BRONZE FLUX 


RASS 
Air Reduction Saies Co 


Bierman-Everett Foundry Co. 
Burdett Sg om Co, 

Carbic Mfg. Co. 

Hauck Mfg. Co. 
Devis-Bournonville Co. 

The Imperial Brass Mfg. Co 
Modern Engineering Co 
Mnited States Welding Co. 
Oxweld Acetylene Co. 


Purox Co. 

Smith's Inventions, Inc. 

Superior Oxv-Acetviene Machine ‘« 
Torch 


wel 
Welding Metals Mfg. Co. 


Air Reduction Sales Co. 
porses ees Spenary Co. 


vis-Bournon 
Oxweld Acetylene Co. 


See re mentement Co 
we . 
RAZING OUTFITS 


Dental Co. 
Davis- Co. 
Harris Co. 
Hauck fs 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox 


Acetylene Supply Co. 
Prest-O-Lite Co. 


BRONZE FILLER RODS 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Cu 
Purox Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co 


REAMERS, PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Electric Tool Corporation 


CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


CARBIDE (Calcium) 

Air Reduction Sales Co. 
Carbic Mfg. Co. 

Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE ( in Cakes) 
Carbic Leer e 


CARBON (Blocks, Paste. Etc.) 
Air Reduction Sales Co. 
National Carbon 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHE® 
See “Torches” 


CAST IRON FILLER RODS AND FLU 
Alr Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Are Welding & Cutting Co 
Hauck Mfg. Co. 
international Oxygen Co. 
Modern Engineering Co. 
The imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Purox Co. 


John A. Roebling’s Sons Co. 
Smith's In Inc. 
Superior Oxv-Acetylene Machine ‘‘s 
Torchweld Equipment Co. 

Transportation Engineering Corp 

Tnited States Welding Co. 
Welding Metals Mfg. Co. 

COPPER FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Da nville Co. 


vis-Bourno 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co. 


CYLINDERS 
Wm. Wharton. Jr., & Co. 


a PORTABLE ELECTRIC 
« Strand & Co. 
Wodack Bilectric Tool Corporation 


RIC ARC WELDING OUTEITr 
ag om Are Welding & Cutting Co 
Genera! Electric Co. 
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For Welding High Carbon Steel 


PAGE HIGH CARBON 
GAS WELDING RODS 


234567 








Gas welding of High Car- 
bon Steel Parts can best be ac- 
complished by the use of Page 
High Carbon Gas Welding 
Rods. The data presented 
herewith is typical of results 
secured with Page High Car- 
bon Gas Welding Rods, and 
indicates qualities more than 
equal to the original metal. 


Conform in all respects to 


A. W. S. specifications. 


Look for red tag and red- 
colored ends. 


Hardness Analysis 


(Scleroscope) 
1 (Original Metal) .. 30 
2 ; 31 
(bes i 31 
$2 anes ik tae) 32 
Bet eee sie 
6 33 
eh! a See Senne Brees 1 e 37 


PAGE STEEL AND WIRE COMPANY 


An Associate Company of the American Chain Company, Inc. 


BRIDGEPORT, CONN. 


DISTRICT SALES OFFICES: 


Chicago New York Pittsburgh San Francisco 


ALSO MANUFACTURERS OF: 
WELDING WIRE—Page-Armco Gas Welding Rods and Electrodes. 
RODS—Armco Ingot Iron and Special Analysis Steels. 
WIRE—Piain and Galvanized—Telephone, Telegraph, Bond and Strand. 


FENCE—Woven Wire for Farm and Railway Right of Way, Wire Link 
Lawns, Schools and Estates, and Factory Partitions. 


Protection for Industrial Plants, 











se Tier an ear mnt 








i 
f 
| 
f 















J 
' 
; 


cl 


Tw o> 


ce 
ey Fe 
aes 


2 
Te 
te 


—<e 


an eh ah sents 


uasi-Arc Weldrode 
estinghouse Elec. & Sats. — 
Wilson Weider & Metals Co. 


ELECTKODE 


MOLDERS 
Electric ase hh yy & Cutting Co. 


w Welder & — 

ilson er 

iy OXYGEN AND HYDBOGEN 
G EQUIPMENT 


Burdett Oxygen Co. 


Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Ce. 
Davie. Deqreegenre Co. 

Hauck Mfg. Co. 

Modern Engineering Co. 

The Imperiai Brass Mfg. Co. 

Oxweld Acetylene Co. 


Page Steel & Wire Co. 
Superior Oxy-Acetyle Machine Co. 
Transportation gineering Corp. 


FILLER RODS (Tobin Bronze) 


Alr Meduvitun Saies 
Bierman-Bverett Foundry Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 

Sante Beurnenvitio Co. 
International Oxygen 

The imperial Brass Mfg. -Co. 
Modern Engineering Co. 
— Acetylene Co. 














tt Oxygen Co. 

jerman-Fiverett dy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis-Bournonvilie Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperia! Brass Mfg. Co. 
Modern Engineering Co. 


Oxweid Acetyiene Co. 
fe kee Squipment Co. 
rehwe 
or Oxy-Acetylene Machine Ce 


on ted States Welding Co. 
FIREPROOF PLASTIC 


National Carbon Co. 
U. 8. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 
FLUXES 


Air Reduction bag Co. 


Brass Mfg. 
be Engineering Co. 
von Ce. 


Smith's sereemons, Dae. 
bt pen Ey Mfg. Co. 


FURAN AC bh 


poe eR 
Buffalo Dental Mf. Co. 
Genera! Electric Co. 
Hauck Mfz Co 


GAS RVRNFRS (Preheating) 


Air Reduction Sales Co. 
Davis-Bournonville Co. 


Purox Co. 
Superior Oxy-Acetylene Machine Co. 





GAVGES 


U. S&S. Gauge Co. 


mo - , Soe or Hydrogen) 


Burdett Ox 
feterwational’ Os ices Co. 


GLOVER (Welders Anhestes) 


Air Reduction Sales Co. 
Burdett ne Co. 
once ~ Mite oni Shield Co 

ong e e " 

is-Bournonville Co. 

Electric Are Cutting & Welding Co. 
International Oxy«en Co. 
Imperial Brase Mfg. Co. 


Purox 
Torechweld Equipment Co. 
Welding Metals Mfg. Co. 


GOGGLES 
Air Reduction Sales Co. 


Bastian-B ~e~ Co. 


Carbie Mfg. 

Chicago Bre Sitata Co. 
Davis- ie Co. 
Impertal Mfg. Co. 


Modern Pann te Co. 
Oxweld Acetylene Co. 


Purox Co. 
Qvuasi-Are Weldtrode Co. 
Welding Metals Mfg. Co. 
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HOSE (Oxygen and Acetylene) 
‘tr Rednetion Sales Co. 
Bastian-Blessing Co. 
Burdett Uxygen Co. 

Ruffaio Dental ee Co. 
Carbic Mfg. 

Pe ce am Co. 
International Oxygen Co. 
eer! Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetylene Machine Ce. 
Torchweld Equipment 
United red Welding Co. 

HOSE UNIO 
Alr eubastee Sales Co. 
Bastian-Blessing Co. 

Carbie Mfg. Co. 
Da Bourno 


Imperial Brass Mfg. 
International Oxygen 24 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith's Inventions. Inc. 
or Oxy-Acetylene Machine Co, 
Torchweid Kquipment Co. 


Burdett Oxygen Co. 

Gas Products Association 

International Oxveen Co. 
EN PLANTS 


The Teagertes Brass Mfg. Co. 
Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 


Purox Co. 
Smith’s Inventions, Inc. 
Superior pel ng gg Machine Co. 
Welding Metals Mfg. Co. 
NEEDLK VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 


Ourees Co. 

Bastian- Blessing Co. 

te ao 
vis-Bournonville 

Harris Calorific Co. 

Federal Hrass Works. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Alexander Milburn Co. 

Purox Co. 





Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld uipment Co. 
Welding Metals Mfg. Co. 
N EN 


iTROG 

Air Reduction Sales Co 

American Oxygen Machinery Corp. 
Linde Air Co. 


OIL. BURNEKS (Preheating) 
Air Reductic~ Sales Co. 


Modern nee 

Oxweld Acetylene 

Purox Co. 

Superior Oxy-Acetviene Machine Co 
ay Seog be a CUTTING MACHINES 


International Oxygen Co. 
The Linde Air Products Co. 
Purox Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT ; 
Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co 
Tiniversal Oxveen Co 
oxremn PLANTS (Liquefaction) 


H. G. Amiing. 
M. Keith Dunham 


ern Engineering Co. 
Superior Ouy-Acstylene Machine Ce. 
PRESSURE ES 


roy wey A 
Bastian & Blessing 
Burdett Co. 


Carbic Mfg. Co. 
Davis- Nor Aga 


Co. 
The ‘ial Brass Mfg. Co. 
Trcenaee haiibers Co. 
eg nee see cae 


Oxweid Acetylene Co. 


<A lene Machine 
poe g Cav heme, Ce. 


Tinited States Co. 
anus Ban SARUEE thectytene 
LA 4 
Air Reduction Sales Co. “ 
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Davis-Bournonville Co. 
' Federal Brass Works 

arris Calorific Co. 

uck Mfg. 
international Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 


Smitn’s inventions, Inc. 

Superior Oxv-Acetyieue Machine Ce 
Torchweld Equipment Co. 

United States Welding ©o. 

Welding Metals Mfg. Co. 


UFFERS, be ELECTRIC 
N. A. Strand & © 
Wodack Blectrie ” Tool Corporation 


REGULATING VALVES Fug ey eronen) 
‘be Bastian-Biessing 
— Oxygen Co. 


International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 

K-G Welding & Cutting Co. 


Superior Oxy-Acetylene Machine Co. 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 
Alr Reduction Sales Co 
The Bastian- “Blessing ¢ Co. 
Carbic Mfg. Co 
Davis-Bournonviile Co. 
Federal Brass Works 
Harris Calorific Co. 
Imperial Brass Mfg. 
Alexander Milburn Ne 
Oxweld Acetylene Co. 
rox Co. 
Smith's Inventions, Inc. 
SAND BLAST 
Transportation Engineeriug Corp. 
SEAM WELD Electric) 
bs pave Electric Co. 


ERS 
Liberte Welding Co. 
Welding Metals’ Mfg. Co, 


TORCHES (Oxy-Acetylene Welding and 
Cutting) 
Alr Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbvic Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
C. H. Dockson Co. 
Federal Brass Works 
Harris Calorific Co. 
International Oxygen Co. 
The imperiai Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Mode'n Engineering Co. 
Oxwaeld Acetylene Co. 
Purox 


Smern ® Inventions. Ine. 

Superior 0 ~seereane 8 Machine Co. 
Torchweld uipment Co 

United States Welding Co. 

Welding Metals Mfg. Co. 


by mem (Oxy-Hydregen Welding and 
<= 
The Bastian-Blessing Co. 








Texas H uarters for Welding 
and Cutting. Best Equipped 
Plant in the State. . 

Southern Welding & Machine Co. 
212-14 College Street 
San Antonio, Texas 
Bovie bourseaetle Oo. 
International 


The loumontes Ieee Mfg. Co. 
K-G Welding & Cutting Co, 


eters Enginee Co. . 
weld Acetylene 
Purox 


Co. 
Superior Oxy-Acetylene Machine Ce. 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Prive’ States Welding Co. 
elding Metals Mfg. Co. 
TANK OPEN RCsONe (Oxygen and Acets 
ene 
Air seem nae yt Co. 
ville Co. 
International Oxygen Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 


Purox Co. 
Smith's Inventions, Inc. 





nore) (Gasoline and Kerosene Preheat- 
Ath wed) Sales Co. 

Bastian. Bicssl 

tae ' te Mtg. Co. 

Carbic M 


Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 


 . @&. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


3% in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%4in.x ¥% in. (Nut) 

% in. x 1/12 in. (Quarter) 


UNION CARBIDE SALES 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous other pieces of 


.Acetylene generating apparatus de- 


signed for the use of one of these 
sizes of Carbide. 


COMPANY 


Balfour Building 
California and Sansome Sts., 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shig ments Always Made On Day Orders Are Received 


ALABAMA 
BISMINGRGM 6s civccesees 12 So. 20th St. 
eS Ferree 16 8. Commerce St. 
Montgomery........ 15 Washington Ave. 
ARIZONA 
ER AE eR ATE 42 S. Central Ave. 
Ft. Smith omepEiES * | 
+ MUNN 500 ab esew es 109 So, 9th r 
Eevee Te nck han bone 1400 B. eth St. 
CALIFORNIA 
BPs a eiitnidines:o +o aise msn aie 932 8th St. 
Los Angeles........... 639 Gibbon Street 
Oakland (See San Francisco). 
ONE Sa ones 0 o¢e.nln ee ie vba 217 O St. 
GOR DOOR. civecveosec Seventh and J Sts. 
San Francisco, California and Sansome St. 
COLORADQ 
Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
WarttetO ss cesscadssscces 409 Windsor St. 
DISTRICT OF COLUMBIA 
WE» Dre 'eh Suit 500 55 6 sce'0s.nbeccees 
sewed aryland Ave. and 9th St., S. W. 
ORIDA . 
Jacksonville, 13 Cedar St., P. O. Box 124 
Tampa......... 1702 Grand Central Ave. 
GEORGIA 


Atlanta........Haynes and Rhodes Sts. 
O. Box 1594 
Savannah, Ogeechee Canal and Brough- 
ton St. P. O. Box 78. 
ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
Danville... .....s2eeseeeee0+-611 Oak Bt. 
-.-133 W. William 8t. 
Ses adie ae'e abe 700 Broadway 


631 No. Webster 8t. 
Marion..315 8. Granite St., P. O. Bex 147 





Monmouth........... 61% Public Square 
POT ctngenessoess 100-110 Edmund S8t. 
QUERGT ss dawecccccccces 313 Delaware St. 
Springfield.......... 1801 Washington 8t. 
eT Perr re 501 EB, Hickory St 
INDIANA 
RR eR 102 E. Mulberry St. 
i See 1601 Lilinois st. 
OCC WEIN E000 060 bv 2206 Broadway 


Indianapolis. ...601-637 Kentucky Avenue 


Terre Haute......... 714 North 5th Street 
IOWA 
DAVORMEEEs cicks nde cccsce 118 Harrison 8t. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux banal 925 — St.. P. O. Box 398 
Waterloo..........1209 East Fourth 8t. 
KANSAS 
PeReOUD cpt ous <<cac 4 N. Broadway 
od” Re aa "he N fifth 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 
ae a a RES »-..Beaver Creek 
CE Ms o's onc. ok shea 306 Broad S8t. 
Louisville. . Riles cae « 126 EB. Main St. 
Middlesboro... OPE 1701 Cumberland Ave. 
UISIANA 
New Orleans........... 4124 Toulouse St. 
Shreveport...... ‘ina to a0 6 615 Market St. 
MAINE 
DOPCRGIS on ok ob dont enes> 11 Exchange 8t. 
Batemans... MANTEL 
Osos csineecce eeees st. 
nepnengis Dem éndethnasccecataren ss 
tues es 4 George “St. *.. 2. "Box i72 
Salisbury...................406 Main Sst. 


Worcester........-.-+--++ 15 Federal St. 


UNION CARBIDE IS 


MICHIGAN 
DetPans. .cccccceseecs 5785 Hamilton Ave. 
Granc Rapids..500 Shawmut Ave., N. W. 
ee STE First Nat'l Bank Blag. 
Iron Mountain......513 Stephenson Ave 
Iron River.321 Carnegie Ave., Box No. 357 
TFOMWOOE . 20. -ccvcceccccssecesssveese 


Ishpeming.......+...- 412 B. Division St 
SOR URNR svc 0 865088068 172 South Water St. 
OS SPP ae ee 617 E. Shiawasee 8". 
Muskegon.......... 308 W. Western Ave. 
Saginaw.......-+-» 1830 N. Michigan Ave. 
Sawit Ste. Marie... ..s-cscccsescsscsces. 
MINNESOTA 
Minneapolis...........+. ay N. First St 
Virgtmin.... .c-rsedcacecs 413 Chestnut st. 
MISSISSIPPI 
Vioksbere. «ccs cutvecsess 1701-3 Levee St. 
MISSOURI 
Kansas City.......... 1422 St. Louis Ave. 
St. Joseph..........- 920 South Sixth St. 
| ty | RS (See East St. Louis, Ill.) 
NEBRASKA 
Cemae. ..«0<<sacne ee 1007-9-11 Jones St. 


Union Sta. P. O. 
NEW JERSEY 





Camden .. Front and Division Sts. 
PUOWOPEK. ..¢+<caubane 251 Ridgewood Ave. 
NEW YORK 
P| PPR OP 108 Third Ave. 
Binghamton 83 Prospect Ave. 
Brooklyn..... -..882 Metropolitan Avs. 
ee ee © 1336 Genesee st. 
Geneva...... Exchange St. & R. R. Place 
Guriegville .«casthnevsecccass +ibbahomne. 
A, SEE eee New York Ave 
Kingston..... O'Neil st. Near Broadway 
inmate. Palle cosseeccecssdusdusseuenae 
PSUR ORES. « o sawss 0 00+eesean Smith 8st. 
and N. Y., N. H. & H. R. R. Tracks 
Pes Ss is wees buena andes x 136 Hotei St. 
Watertown...... Suse cea 438 Court St. 
Waseeneall. ... «cssncden tee 22-23 Main St. 
—— bye ici al 

Charlotte ....... 


777. 














Raleigh Pere es OS ae 
oi ahi 04 W. Hargett St., P. - ‘Box 149 
Wilmington werte TT re 
Surry St., between “Castle & fueen Sts. 
Wilson..700 Goldsboro St., P. O. Box 272 
NORTH DAKOTA x 
Fargo...... Fifth St. and Second Ave. N. 
OHIO 
per .Favtory and Moore Sts. 
Canton...... 618 Mulberry Road, 8. kb. 
Cincinnati.....+.+eee0+: .67 Plum 8&t. 
Cleveland...... 631 Hannah Bldg. Annex 
Columbus. .....++.+++2s Dublin Ave. 
Dayton.... . .812- 338 First Street 
Gallipolis. . ..700 First Avenue 
LM...» 20s "338 East Aish St. 
Mansfield *140 West Third St. 
Steubenville 324-343 * Bay, St 
TOONS. . vccovcvecsevesess 4 8. Erie St. 
Youngstown..... Jones a ‘Srittaia Ste. 
Zanesville....... P .Main and 2nd Sts. 
OKLAHOMA . 
McAlester. -...+seceecess+08 N. Mate St. 
Oklahoma City...... 4 West Park Place 
PUM. o vc cceceves 1-11 Boulder St., North 
OR N 
Portiand. ....csccsses 15th and Hoyt Sts. 
PENNSYLVA A 
POA VOP. .c.00s+ 00000 bane ee 231 Third St. 
DuBois. ...Weber ‘Ginrk"and George Sts 
st Greensburg. ark and George 
Erie ihiek wens. ven eben 1426 Chestnut St. 
Harrisburg. ....-.-ssesee% a Tenth St. 


Johnstown. Messenger St. and B. & O. R.R. 
Philadelphia....Second and Fishers Ave. 


eee eee eee ee eee 


Pottsville... Railroad and erson Sts, 
Scranton.......- Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Wilkes-Barre....150 EB, Northampton St. 
Williamsport...... Canal and Court Sts. 
SOUTH CAROLINA 
Charleston... Tne Liberty St. 
Chattanooga..... seeeeee312 Pound Bidg. 
Knoxville.......+ ..426 West Depot Ave. 
MOG DRIS.. «00000805 671 No. Main Street 
Nashville........ 105-107-109 Broadwa) 
TEXAS 
Dallas. ....ccscescvers ..-1008 Canton St. 
E!] Paso, First and Kansas Sts..... 
inns 200s kee <eee ee .P. 0. Rox ios 
BIGUSOR... 0s. cccnseeees 810-20 ive 
San Antonlo.......+:. ..116 S. Medina St. 
Waco..... ..eeeeeThirteenth & Mary Sts. 
Salt Lake City..108 W., — South St. 
Lynchburg......-+.. 1224 Commerce St. 
Nartelk... ‘56 eae . Vir poe Fag & 
5 ee ae £169) Virginia Ry. ‘—-e x 556 
Richmond........+.+:. Yeo. EB. Cary st. 
WEST VIRGINIA 
Bluefield. .....ccnesees .195 Roanoke St. 
Charleston. . Broad St. and K. & M. R. R. 
Wie. 2... Railroad Ave. and First St. 
Fairmont........ -Auburn 8t. 
Huntington. “Seventh ‘Ave. & Eighth 8t. 
Morgantown. rere. fe 
Mount Hope......-:- seeeeeP. O. Box 636 
Mullens........«. oneness 65 
Wheeling........ 48rd ‘ana. McCulloch St. 
Williamson.........-. -P. O. Drawer L 
WASHINGTON 
Seattle... .304 Railroad Ave.. South 
DPOHD, oo ccc. sess «+++-162 So. Post St. 
Wisc: 
ba GRBGBO. .. oo ccccs Front and King Sts. 
Madison....... ‘ 615-90 Py nna St. 
Milwaukee. Jefferson St 
‘ wyoMING” 
Casper........ 218-234 Industrial Avenue 


EASILY OBT AINABLE EVERYWHERE 
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Welding Metal | 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have.not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
‘Bare and Flax Coated for Electric Welding 








Electric Arc Welding and Cutting Co. 
General Electric Co. 

Torchweld Equipment Co. 
Transportation ineering Corp. 
Wilson Welder & Metals Co. 
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Air Reduction Sales Co. 
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WIRE AND CABLE (Asbestos Insulated) 
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A word to the buyer of gas 


OMMERCIAL Acetylene is made to meet the most exacting re- 
quirements of the careful welder. This means that every cylinder 
we supply is full of the purest acetylene gas which can be made. There 
3 is no variation in the quality. 





Commercial Acetylene is sold on the free loan cylinder plan, which 
means that when you buy Commercial Acetylene you do not have to 
purchase cylinders. You buy only the gas which you use. No matter 
how much gas you use, this is the best way to buy it. 


ice jets 


taint 


Submit your acetylene requirements to our nearest sales office, and 


ee we will be glad to give you complete details regarding the Commercial 
cylinders: plan of buying acetylene. 

10x30 in...... 125 cu. ft. 

12x36 in...... —- . © & 


1a in 25 eu. Commercial Acetylene Supply Company 


Main Office: 80 Broadway, New York City 
80 East Jackson Blvd., Chicago 


Atlanta, Ga. Boston, Mass. Blue Island, IIl. 
East Deerfield, Mass. Los Angeles, Calif. W. Berkeley, Calif. 
San Francisco, Calif. Bound Brook, N. J. 
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Better Day’s Work 





Ee a Sen Sey 
z re 


Hy Grade Says— 


“It costs less to weld since we started using the BU! 
STA-SET Regulator along with: our BURCO Weld 
Torch; that is because we get the full benefit from our 
and use less of it. We have no maintenance cost cit 
since we standardized on BURCO. And the best part 
is that I obtain better welds because I can give all my att 
tion to the metals I am welding. The apparatus is mad 
well that it takes care of itself. I recommend BUR 
every time.” 





re and at a Lower Cost 
b THE BURCO STASET REGULATOR 


we (STAY SET) 
You set the pressure and this regulator will hold it. 
Total variation from wide open to closed 13 oz. on low 


pressure. 





One piece construction gives greatest protection to work- 
ing parts. 
So easily repaired that maintenance cost is reduced to 
oy minimum. 
‘aNg A lighter, simpler and stronger regulator. 
{i Can be used for both welding and cutting. Saves the cost 
i. of an extra regulator. 
ie Put this regulator behind your torch and you will be 
E A sure of accurate control of the gas flow. 
is 
a THE BuRCO W. C. COMBINATION WELDING AND CUTTING TORCH 


The BURCO Mixer 
Mixes the gases eleven distinct times. No flashbacks and 
gas wastage here. One mixer serves a complete range of 
tips. Use the BURCO Torch for economy and satisfac- 
tion. 

















Perfect gas mixture—balance— 
strong construction—long life. To 
change from welding to cutting 
with this torch, you simply 
change the tip. One torch does 
the work of two and pays for it- 
self in convenience. 


Length, 20 inches 
Weight, 38 ounces 


Price $6000 
Including Set of Welding and Cutting Tips 









nes 


Why not make these savings in your shop? Write for details. 





i 309 St. Johns Ct. 
q BURDETT MANUFACTURING CoO. Chicago, Ilincis 
‘ft MAKERS OF EXPERT WELDING APPARATUS 


ee 
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“Hever Breaks Where Welded 
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‘A Giant Resisting 
Cast Iron Weld 


—MAKES THE JOINT THE STRONGEST POINT— 


“8 





SMITH’S A-MAL-GAM forms a perfect bond between cast 
iron and bronze and makes a weld that machines down fast and 
smooth. By using SMITH’S A-MAL-GAM you will in most 
cases be able to do cast iron welding without pre-heating. This 
means time and labor saved enabling you to give better and 
faster service at a bigger profit. 


SMITH’S A-MAL-GAM, your welding torch and a bronze fil- 
ler rod is all you need for cast iron welding. Your time is worth 


money—save it—turn out better work in far shorter time. Make 
a bigger profit on the individual jobs and handle more business 
by giving better, faster service. 


SMITH’S A-MAL-GAM comes packed in handy, non-tipping 
moisture-proof 1 |b. cans. For the hours it saves and the profits 
it adds cost of SMITH’S A-MAL-GAM is a small 





consideration. 
ae 


Make 
This Test Yourself 


Weld a bump of bronze on fiat cast 
iron with SMITH’S A-MAL- 
GAM. Put in vise and knock it 
off. See how it tears out with it 
the cast iron to which it is welded 
fast! Try any test! You'll find 
that SMITH’S A-MAL-GAM 
makes the joint the strongest point. 





Send Coupon Today— 
Try Smith’s AAMAL-GAM. 


MITH 
Don’t wait. Send the coupon now. Pay the postman $3.25 and 


INVE NTIONS aren po A Ls can of «opt dae eee Try it 
INCORPORATED yourself, and if it does not d» : > Say, send it or refund. 


= — Sool Seale a Saal = es Se —_— = -_— 
MINNEAPOLIS, MINN. t Scarzeng Westies tan 
§ 2623 4th St. S. E., Minneapolis, Minn. 


1 Send me 1-Ib, can SMITH’S A-MAL-GAM. _!''! pay postman $3.25 plus postage when dc- 
livered. 
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“Standard Carbide 
Sets a Standard” 


Says Smiling Dave O’Kay 


There's a certain amount of inertia in every organi 
zation. There comes a time in the career of every 
enterprise when it reaches the point that it believes 
is its height. This is the danger mark because 
when progression stops declinejbegins. 


Our outfit was at this point when I discovered 
STANDARD CARBIDE. We thought that we were 
just about the best in our line and let it go at that. 
I noticed this and realized that if something was 
not done our heady opinion of ourselves would 
be our own undoing. 


I looked into the matter of carbides, tried them all. 
What I was after was a carbide that was as cheap 
as any and at the same time free from the usual 
foreign matter that causes the flame to flicker and 
die at critical moments, slowing production and 
increasing operating costs. 


Then I discovered STANDARD CARBIDE. It had 
everything in its favor. I found that its claim, 
“Burns Brighter—Lasts Longer” was founded on 
the fact that STANDARD had the attributes for 
which I was looking. Furthermore, it was packed 
in big blue steel moisture-proof drums that could 
be bought at any time and stored indefinitely 
without danger of deterioration. 


I do not hesitate to recommend STANDARD 
CARBIDE to anyone anxious to do a better job of 
welding and cutting, faster and cheaper than he 
thought possible. 


STANDARD CARBIDE has raised our standard 


of work considerable. 


lng Pave EXPERT CUTTER AND Of: (ae 


Standard Carbide Sales Co.,Inc. 


Main Office 15 West 37th St., New York 
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The Cutting of Iron and 
Steel With Oxygen 


By M. R. Amedeo 
Translated by D. Richardson 


A thorough treatise on the use of the cut- 
ting torch. Describes apparatus used and 
methods of operation. Tells influence of 
oxygen impurities, influence of the cut- 
ting pressure, effect of preheating the cut- 
ting oxygen. Discusses the heating flame 
torch construction, cost of cutting, and 
cast iron cutting. Thoroughly illustrated. 
Many useful cutting tables. 


Bound in cloth. Price $1.50 


The Welding Engineer 


608 S. Dearborn St. Chicago 
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Send for 
this FREE book 


MANUAL of 
INSTRUCTION 


for 


WELDING 
OPERATORS 


No charge—No obligation 





A number of pages have been selected from 
THE WELDING ENCYCLOPEDIA, Third 
Edition, and published separately in the form 
of an instruction manual for welding operators. 
This manual contains lessons, exercises and 
examinations on oxy-acetylene welding and 
electric arc welding. It contains a color chart 
showing the appearance of metal at different 
temperatures, a color chart showing the ap- 
pearance of the oxy-acetylene flame at different 
adjustments and two pages of illustrations 
showing step by step the procedure to be fol- 
lowed in setting up oxy-acetylene apparatus. 
This little booklet will be found invaluable to 
welding instructors, welding foremen, welding 
supervisors and welding students. It will be 
sent free to you upon request. 


THE WELDING ENGINEER 
608 S. Dearborn St., CHICAGO 
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CALIFORNIA 
Los Angeles—California Compressed Gas Co. 
Oakland—California Compressed Gas Co. 
Redding—California. Compressed Gas Co. 
Sacramento—California Compressed Gas Co. 
San Diego—California Compressed Gas Co. 
San Francisco—California Compressed Gas Co 
San Jose—California Compressed Gas Co. 
Stockton-—California Compressed Gas Co. 

COLORADO 
Denver—Colorado Compressed Gas Co. 

DELAWARE 


Wilmington—Burdett Oxygen Co. 
ILLINOIS 
Chicago—Acme Oxygen Co., Burdett Oxygen 
& Hydrogen Co. and Swift & Company. 
Decatur—-The William L. Oakes Machinery Co, 
Evanston—Burdett Oxygen & Hydrogen Co 
Joliet—Acme. Oxygen Co. 
Kankakee—Thermalene Gas Corp. 
Peoria—Electrox Co. 
Rockford—Acme Oxygen Co. and Burdett 
Oxygen Co, 
Quincy—Tenk Hardware Co. 
INDIANA 
East Chicago—Acme Oxygen Co. 
Evansville—Kentucky Oxygen-Hydrogen Co. 
Indianapolis—Indiana Oxygen Co. 
Logansport—Logansport Oxygen Co. 
Mishawaka—C, A. Schrader. 


IOWA 
Bettendorf—Bettendorf Oxygen-Hydrogen Co 
CKY 
Loulsville—Kentucky Oxygen-Hydrogen Co. 
LOUISIANA 


New ortnge ae, Oxygen Co. 
! 


Winnipeg—Auto Lite Gas Co., Ltd. 
MICHIGAN 

Allegan—aA. J. Hodge 

Detroit—Burdett Oxygen Co. of Detroit. 

Grand Rapids—Grand Rapids Welding Supply 


‘0. 
Muskegon—Michigan Ox-Hydriec Co. 
MINNESOTA 
Minneapolis—Commercial Gas Co. 
MISSOURI 
Kansas City—Kansas City Oxygen Gas Co 


(2 plants). 
MONTANA 
Butte—Mountaineer Welders Supply Co. 
NEBRASKA 


Omaha—The Balbach Co. 

NEW JERSEY 
Bloomfield—American Oxygen Service Co. 
New Brunswick—American Oxygen Service Co. 

NEW YORK 


Brooklyn—American Oxygen Service Co. 
New York—American Oxygen Service Co. 
Port Ivory, 8. I.—American Oxygen Service 


Co. 
bees ces 8. L—American Oxygen Service 
‘0, 

















A NATION-WIDE SERVICE 


In every city shown on this map 
there is a plant which is a member of 
the Gas Products Association, or a 
distributor or warehouse for such a 
plant. 


Any of these plants can satisfac- 
torily supply all your oxygen and 
hydrogen requirements, also all equip- 
ment and supplies for oxy-acetylene 
and oxy-hydrogen cutting and weld- 
ing. In emergency, facilities of all 
plants are at your service, in addition 
to the plant with which you contract. 


These plants are now supplying the 
entire oxygen requirements of many 
large manufacturers and trunk line 
railroads. They offer a dependable 
service. 


Submit your welding problems to 
the plant nearest you. 


GAS PRODUCTS 
ASSOCIATION 


140 S. Dearborn St. 
Chicago, Ill. 


“You Can Weld and Cut Better With Gas” 











OHIO 
Cincinnati—Ohio Electrolytic Oxygen Co. 
Cleveland—Clarke Chemical Co. 
Niles—Ohio Oxygen Co, 
Wickliffe—Clark Chemical Co. 


OKLAHOMA 
Blackwell—Burdett Oxygen Co. of Oklahoma 


City. 
Bnid—Burdett Oxygen Co. of Oklahoma City. 
Oklahoma City—Burdett Oxygen Co. of Okla- 
homa City. 
Tulsa—Tulsa Oxy-Hydro Co. 
CREGON 
Portland—Portland Oxygen & Hydrogen Co. 
PENNSYLVANIA 
Chester—Burdett Oxygen Co, 
Norristown—Burdett Oxygen Co, 
Philadelphia—Burdett Oxygen Co. 
Pittsburgh—Burdett Oxygen & Hydrogen Co. 
TENNESSEE 
Alton Park—Burdett Oxygen Co. 
Bristol—Burdett Oxygen Co. 
Chattanooga—Burdett Oxygen Co. 
Johnson City—Kentucky Oxygen-Hydrogen Co. 
Knoxville—Burdett Oxygen Co, and the Ken- 
tucky Oxygen-Hydrogen Co. 
Memphis—Memphis Oxygen Co. 
Nashville—Burdett Oxygen Co., and Kentucky 
Oxygen-Hydrogen Co, 
TEXAS 


Dallas—Burdett Oxygen Co. of Texas. 

Ft. Worth—Burdett Oxygen Co, of Texas. 
Ranger—-Burdett Oxygen Co. of Texas, 
Waeco—Burdett Oxygen Co. of Texas . 
Wichita Falls—Burdett Oxygen Co. of Texas. 
jalveston—Gregory Auto Supply Co. 
Houston—Magnolia Gas Products Co. 

San Antonio—Magnolia Gas Products Co. 


UTAH 


Salt Lake City—Utah ay Gas Co. 
Ogden—Utah Compressed Gas Co. 
WASHINGTON 
Bellingham—Washington Compressed Gas Co. 
Bverett—Washington Compressed Gas Co. 
Seattle—Washington Compressed Gas Co. 
Tacoma—Washington Compressed Gas Co. 
WEST VIRGINIA 
Charleston—Kentucky Oxygen-Hydrogen Co. 
WISCONSIN 
Appleton—Universal Oxygen Co. . 
Fond du Lac—Universal Oxygen Co. 
Green Bay—Universal Oxygen Co. 
Kenosha—Wiscensin Oxygen 4 Hydrogen Co. 
Madison— Universal Oxygen C 
Manitowoe—Universal (sel ‘Co. 
Milwaukee—Universal Oxygen Co. 
Sheboygan—Universal Oxygen Co 
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~JGBBERS 
APPARATUS FOR GAS MFGS. 


CLEVELAND 
OHIO == 
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BRITISH ACETYLENE 


and 


WELDING HANDBOOK 


An authoritative Book of Reference relating to 
the Acetylene and Oxy-Acetylene Welding In- 
dustries. Prepared by a committee of the Brit- 
ish Acetylene and Welding Association. 


Contains: 
Historical and Scientific Data Relating to 
Acetylene, Oxygen and Carbide. 
Treatise on the Application of Acetylene. 
Treatise on Oxy-Acetylene Welding and Cut- 
ting. 
Tests on Mild Steel Feed Wire. 
Acetylene Lighting. 
Generator Specifications. 
Facts Regarding British Acetylene and Welding 
Association. 
Statutory and Official Orders, Regulations, 
Transport Conditions, Etc. 
Bound in Cloth 
Price $3.00 
Distributed in the United States and Canada solely by 


The Welding Engineer 
608 S. Dearborn St. Chicago, Ill. 
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Welded Pressure Vessels 


For several years efforts have been made +. 
draw up a Code for the Welding of Unfir: 
Pressure Vessels. Opinions of the best wel: 
ing experts were not in agreement on man 
essential points. Fundamental scientific know 
edge based on test data was not available. Th: 
American Bureau of Welding has completed 
series of tests on some 47 tanks. The program 
involved an expenditure of over $15,000. The 
test data, analysis of same, conclusions an: 
recommendations to the Boiler Code Com 
mittee of the A. S, M. E. has been compiled in 
a report, copies of which are available for dis 
tribution at $140 to members and $5.00 to no: 
members. 


American Welding Society 
33 West 39th Street New York, N. Y. 











Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


OATES 


i AAA 
WANANAAKER 






Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase yourproduction. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


. Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEcC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 
Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 

327 SOUTH LA SALLE ST., CHICAGO, ILL. 
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ELECTRIC “RACO”. OXY - ACETYLENE 4 


MILD STEEL and IRON WELDING WIRES, _ 
“RACO” BLUE LABEL 2 | 
) 








Analysis: This wire is admirably suited for all general repair and oy 
arbon not more than 0.18% work. For welding mild steel, structural shapes, plates, bars or/low 
Manganese not more than 0.60% carbon steel forgings and castings. It is unusually smooth in finish and 
Phosphorus not more than 0.025% free from any trace of grease or rust. 
Sulphur not more than 0.04% The steel from which “Raco” Electric Welding Wire is manufactured 


Silicon not more than Trace is made by the basic open hearth process and the wire is drawn with 


great care to insure evenness in structure. 


“RACO” WHITE LABEL | 





Anatysis: i This wire may be used with success wherever imported Norwegian or 4 
a not more than 0.06% Swedish wire has been considered necessary t 
Manganese not more than 0.30% 7 ae y 
Phosphorus not more than 0.02% ; 
Sulphur not more than 0.04% { 
Silicon not more than Trace 

‘6 99 i 
RACO” COVERED YELLOW LABEL 

Analysis: ¥ “RACO” Covered Electrodes are used with either alternating or direct 
reads <= ace a cae current where bare wires will not give satisfactory results. 
Phosphorus not more than 0.025% 

Sulphur not mere than 0.04% 
Silicon not more than Trace 
%? 
“RACO” HIGH CARBON 

Analysis: for welding with direct current high carbon steel and worn surfaces ¢ 
ae Spee where great resistance to abrasive wear is desired such as rails, frogs, ° 
Phosphorus not more than 0.04% switch points, bearing surfaces, etc. % 
Sulphur not more than 0.04% i 
Silicon not more than 0.04% ‘ 

%) ” 
“RACO” HIGH CARBON COVERED 

Analysis: for welding with alternating current -high carbon steel and worn surfaces -- 

— er where great resistance to abrasive wear is desired, such as rails, frogs, 
anganese -30-0.60% 


switch points, bearing surfaces, etc. This wire is manufactured especially 


Phosphorus not more than 0.04% to conform to specifications E-No. 1C of the AMERICAN WELDING 


not more than 0.04% 


Silicon not more than 0.04% SOCIETY. 
9? 
“RACO” RED LABEL | 

Anal ioe “RACO” MILD STEEL RODS FOR OXY-ACETYLENE WELDING 

arbon not more than 0.06% Copper Coated 

a = — — Seon Answers the usual railroad, shipyard and industrial requirements as 

Sulphur not more than 0.04% are allowed by authoritative regulating bodies such as the American Bureau 

Silicon not more than Trace of Shipping, the Interstate Commerce Commission, etc. 








The Reid-Avery Company produces “Raco” Welding Wires only. 
It has no other welding interests. This fact in itself is a guarantee i oD 


“WACO” WILD STEEL WELDING WIRES: | 














of quality and satisfactory service. \, : 
_ & The analyses presented here, and which may be thoroughly de. 
pended upon, make it possible to standardize on one or two wifes © 


From REID-AVERY COMPANY for all, or practically all, uses. 


Qist and Washington Ave.. 
PHILADELPHIA, PA 





Each package bears a tag plainly indicating customer’s requisition 
and order numbers as well as grade and size of wire. : : 








Colored labels in this style identify each different 


Inspection may be made either at our plant or at destination as 
kind of RACO WIRE. 


may be most convenient. 


“Raco” Wires are uniformly well finished—bare wires are smooth and absolutely free from grease or rust. Cov- 
erings, where used, are carefully baked on to insure permanency. 


Samples for testing and descriptive 
booklet sent promptly 


REID-AVERY COMPANY 


(INCORPORATED) 


Zist SFREET AND WASHINGTON AVENUE 
PHILADELPHIA, PA. 


S-raetenneyreme es tamnmeecer et eer a 
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Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 








Cramp’s Cast Iron Solder | 


for repairing Scored Cylinders and Water Jackets. 
Rolled Welding Rods—The strongest bronze welding " oe oe severly 4 fetes io En by our cus- 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 


of Parsons’ Manganese Bronze Filler Rods in brazing Cramp’s Aluminum Solder 


malleable iron results in the strongest possible weld 


Parsons’ Manganese Bronze 


or bease and insures eaticfactery work. A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 


We furnish and will be glad to esti- 


mate on all kinds of brass and bronze 
castings. 





The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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Conforms to specifications of The American Welding Society. 


Gas Welding Wire 
Low Carbon Electrodes High Carbon Electrodes 
ROEBLING WELDING WIRE gives satisfactory service and demonstrates 


its efficiency and reliability. Exacting tests have proven that it possesses those 
qualities essential to good welding. If you are not using our welding wire, 
it amply merits your consideration. 


Roebling copyrighted trade-mark ;AR stamped on each Electrode 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, NEW JERSEY 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 


\ \ \ 
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OXECO LIQUEFACTION OXYGEN PRODUCING PLANT 
THE OHIO ae op CO., Niles, Ohio 
y 


M. KEITH DUNHAM chickeo at: 
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More Linde Service for Linde Customers 


The engineering help which the Linde field organization 
gives to Linde customers has grown to be an important and 
valuable part of Linde Service. 3 





To augment this personal service rendered by our field 
organization, Linde offers its customers a monthly magazine— 


OXY -ACETYLENE 
TIPS 


This magazine contains well illustrated of testing its value. The character of its 
accounts of new or interesting applica- contents has been well illustrated by the 
tions of the process, showing how Linde many articles from its pages reprinted 
Service aids in solving customers’ prob- in tradi papers. The November issue 
lems. It is an integral part of Linde tells in some detail the story of its first 
Service, and will be sent free to Linde _year. 
customers on request. Every Linde user should write the . 

Forover a year, ““Oxy-Acetylene Tips” nearest Linde District Sales Office, re- 
has vas limited circulation asameans questing a copy of the November issue. 


ss - 32 plants and 62 warehouses 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42d St., New York City 
The Largest Producer of Oxygen in the World 

x ; District Sales Offices: 
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Accurate Cutting On Cast Iron 


Torch Assists at Moving of 16,000,000 Pound 
Building; Expert Cuts Provide Bearing Suface 


O™ of the favorite questions for discussion at meetings of 
welders has been the possibility of cutting iron castings 
with the oxy-acetylene torch. It has always been possible to 
find one or more skeptics who would declare such a job to 
be both impossible and impractical, and when specific jobs were 
cited it would -be pointed out that the sections were merely 
melted apart, consuming in the operation a quantity of gas all 
out of proportion to the importance of the work, and leaving 
a wide, ragged kerf which defeated the utility of the process 
for anything except wrecking work. In fact, the best believers 
in cast iron cutting have been so conservative in expressing 
their views of its possibilities that there has been little or no 
attempt to use the torch where smoothness and accuracy were 
necessary. The following discussion which describes the cuts 
made on the cast iron columns of a seven story building, will 
therefore throw new light on the subject and suggest interesting 
possibilities for further development of the process. 

The building shown in Figure 1, known as the Dowie building, 
is about thirty-three years old. From 1890 to 1907 it stood at 
the corner of Randolph and Clark Streets, Chicago. In 1907 
t was moved in sections to the southeast corner of Michigan 





Fig. 1. Dowie Building Moved 85 Feet to Allow Street to Be 
Widened. 


Avenue and Twelfth Street. Since that time the greater portion 
of the building has been used by the Illinois Central Railroad 
as an office building. During the past summer the firm of 
Wm. H. Brown & Co., Engineering Contractors, Chicago, have 
been engaged in moving this building intact eighty-five feet, 
to allow for the widening of East Roosevelt Road (Twelfth 
Street) from 33 feet to 118 feet. The building is of brick 
construction, with cast iron and steel frame, seven stories (about 
100 ft.) high, and is estimated to weigh about 16,000,000 pounds. 
The work done by Wm. H. Brown & Co., consisted in moving it 
eighty-five feet south and six inches west, and turning it through 
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an angle of five degrees. 

In order to make possible the moving of this large structure 
a solid network of heavy steel beams were placed under the 
entire building, as well as a solid area of heavy timber cribbing. 
The building was pulled over steel rollers laid on many lines of 
railway rails which were supported by the cribbing. The cribbing 
was built solid over the entire area of the new foundation as 
well as under the building in order to facilitate the work and 
reduce the length of time the building was on the rollers. When 
all preparations had been made the actual moving time was about 
twenty. hours. . Accurate measurements showed that the. sub- 
sidence of the building when !oaded on the rollefs was less’ than 
half an inch. Altogether it was an unusually fine bit of engineering 
claimed to be entitled to the world’s record for such moving 
jobs, and it has attracted a great deal of interest in engineering 
circles in Chicago. The job has particular interest for the 
editors of The Welding Engineer because several years ago, 
while engaged in publishing other business papers they occupied 
offices on the second floor of this building. 

In a work project of this size there is always enough welding 
and cutting to keep a torch fairly busy. The feature task for 
the cutter on this job was the cutting of thirty-six cast iron 
columns below the first floor level, before I-beams were placed 
under the building, not because the use of the torch was. so 
essential to the success of the job but because the cuts were made 
so accurately and so smoothly as to save considerable time and 








Fig. 2. Type of Cast Iron Columns Which Were Cut. 


labor by providing bearing surfaces for these supports on the new 
foundation. 


In Figure 2 are shown cut sections of the three types of iron 
columns which formed a part of the old foundation. A, B, and 
C are rectangular, round, and cross columns, respectively. The 
rectangular and round columns are hollow, the rectangular ones 
slotted on one side, and the metal in all sections is one and 
one-half inches thick. The arrow at x indicates one of the first 
cuts made, with no sign that accuracy and smoothness are pos- 
sible. Before the work had progressed very far it was pointed 
out by Welder Edward Nelson, an “old-timer” at handling the 
torch, that skillful work would be worth while, and he was given 
entire charge of the remainder of the cutting operations. The 
result of his expert handling of the cutting flame is evident at 
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the other end of the cut section (y). The procedure was to cut 
a notch to permit the insertion of an l-beam for support, then 
complete the cut. On one of these rectangular columns the total 
cutting was estimated at 108 inches. Speed was quite a factor 
because other work was always waiting on the completion of the 
cuts, so no attempt was made to save gas. 


A collection of cuts which are good examples of both smooth- 
ness and accuracy is shown in Figure 3. (a) is a straight cut 
on one of the rectangular columns. This photograph shows 
clearly that it is quite possible to follow a straight line on cast 
iron with the cutting torch and leave a surface which very closely 
approaches a steel cut for smoothness and neat appearance. (b) is 
a column which was cut so roughly the first time that it had to 
be gone over a second time in order to line up properly. Irregu- 
larities in the first cut extended above the bearing line, so a 
notch was cut to get rid of them and two steel plates inserted 
to fill out the gap. Another example of accuracy. (c) is one 
of the cross beams, resting on two parallel I-beams on the new 
foundation. The member (A) and the one opposite rest on the 
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(c) It is necessary to preheat for a longer period fo; 
iron than for steel, since cast iron must be almost ; 
before the cutting reaction will start. Steel ignit: 
temperature well below its melting point. 

(d) It is necessary to continually oscillate the nozz\ 
tain the cut. 

A cast iron cut, if properly handled, and if the materi 
good quality, will have an appearance about equal to that 
fair cut in steel. 

The time required for cutting a given section of cast 
about twice that required for cutting. a similar section of 
This makes the cost considerably higher in the instanc 
iron and tends to restrict its applications in many places 
one might suppose it would be generally useful. 

Instructions for Cutting Cast Iron 

The torch manipulations for cutting good grades of cas 
and for cutting poor grades of cast iron are quite differen: 
are both described below. Although there is a difference 
manipulation of the torch, the oxygen pressure used an 


Fig. 3. Close-Up Views of Some of the Cuts. 


I-beam (B), while the member (C) and the one opposite extend 
cdown between the beams. The two beams were, of course, exactly 
level and on line, so the cutter had to do some exacting work here. 
(d) is an iron’ patch cut to fit a gap in the corner. The hole at 
(A) here was cut against a brick and mortar surface. 

These examples will serve to show that there was quite a 
bit of variety in the cutter’s work. The next photograph (Fig. 
4) is of a series of the rectangular columns on the north side 
of the building, and illustrates the uniformity of the results that 
were secured throughout. Every one of these cuts provided a 
perfect bearing and was perfectly aligned with all the others. 
Figure 5 shows one which was nicked to fit I-beams placed at 
slightly different levels. 

Work of this quality is possible only after considerable prac- 
tice has developed skill in manipulating the torch, yet the pro- 
cedure involved has been clearly outlined, so that one familiar 
with the use of the cutting torch on steel can develop the neces- 
sary skill. The Welding Encyclopedia says: 

“In practice, cast iron cutting differs from steel cutting in 
that: 

(a) It is mecessary to use heating flames having an excess of 

acetylene. 

(b) It is necessary to hold the torch nozzle farther away 

from the metal. 


adjustment of the flame are the same for both grades of 
Method for cutting good grades of Cast Iron: 


(1) Adjust oxygen cutting regulator to give the correct pres 


sure for the work to be done, having the cutting valv: 
Then close cutting valve. 

(2) Open oxygen valve one-half turn and acetylene val 
fully and light torch. Open cutting valve and adjust acetyle: 


valve to give flames having an excess of acetylene, the lengt! 


shown in the cutting chart. Then close cutting valve. 


(3) Hold torch so. that the nozzle points backward at an ang! 


of 45 deg., with the inner cones (not the excess cones) 
44 inch above the surface, give the nozzle a swinging 
describing semi-circles over the end of the line of cutting an 


heat a semi-circular area about %4 to % inch diameter to a bright 


cherry. 


(4) Move nozzle just off the heated edge, open cutting valv: 


quickly and move nozzle (at 45 deg.) forward along the line 
the cut with the same swing motion. 


(5) While advancing the nozzle gradually straighten it up s 


that it is about 75 deg. pointing backward when at tbe inn 
edge of the previously* heated semi-circular area. 


(6) Advance nozzle about % inch to burn off the molt 


d 
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1 a moment to heat the upper surface. 


This movement can be best practiced by counting as follows: 
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urface, then quickly move it backward to burn through the 
omparatively dark layer and lower section, then hold it steady 


perpendicularly through the dark layer. 
start until below that section 
paid to this condition. 


The lag must not 
Particular attention must be 


If cut is lost, move nozzle back along one edge of the kerf 








Fig. 4. A Group of Cast Iron Columns Cut With the Torch Showing How Accurate Work Gave Perfect Bearing. 





1 forward, 2 back, 3 hold; 1 for- 
ward, 2 back, 3 hold, etc,. etc. 

(7) Continue moving nvz- 
zle in this manner at the rate 
of about one complete cycle 
per second. 

(8) When the far edge is 
reached carry nozzle over the 
edge and across the other sur- 
face, holding it at about the 
angle of the lag, and cut 
through the lag section. 

Method for Cutting Poor 

Grades of Cast Iron 





stopped. 


readily resumed, 


point where the cut stopped. 


protect the body, face and 


is a very much hotter opera- 





Follow the directions given 


: - Fig. 5. 
for cutting good grade grey 





tion than steel cutting. 
Always make sure of ample 
protection from the heat be- 





Fig. 6. Starting the Cut on Rectangular Column. 


iron, except that instead of using the peculiar motion ex- 
plained, advance the nozzle slowly, describing semi-circles 
from about % to %4 inch wide acrcss the line of the cut, hold- 
ing the torch at about 75 deg. pointing backward. 
Notes on Cast Iron Cutting 

In cutting cast iron a dark layer will be found extending 
down from the top surface about 1 to 1% inch. Below that 
layer the material will be bright, having an appearance about 
the same as steel. 

Be sure that the forward and backward, or the semi-cir- 
cular movement of the nozzle allows the torch to cut almost 


fore starting so that it will not be necessary to stop the cut- 
ting operation to take shelter or provide further protection. 
Cast Iron Cutting Chart 


Thickness of Length of Excess 
mental, in acetylene, in 
% to 2 1 to1l¥% 
oS. 2 1% to 2 


When it is necessary to follow a line exactly with the cutting 
torch it is well to start heating the casting an inch or so below 
the line if conditions permit, as in (a), Figure 6. The flame is 
directed slightly away from the casting and given a counter- 


about % inch and _ describe 
semi-circles lapping that edge 
and that point where the cut 
If the cut is not 
carry the 
semi-circles over to include 
both edges of the cut and the 


Always wear heavy asbestos 
gloves and suitable clothing to 


head, because cast iron cutting 
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clockwise circular motion. As the high pressure oxygen line is 
opened the flame is brought steadily up to the line as in (b), 
Figure 6. The circular motion is continued and the flame grad- 
ually turned toward the casting as penetration is secured. In 
(c) Figure 6 the torch has been extinguished so that its position 
can be seen clearly at the time when the cut is ready to progress 
along the line. 


Dy 


























Fig. 7. Successive Steps In the Progress of the Cut. 


After about two inches of: progress have been made the torch 
is drawn backward along the -woper edge of the kerf, to smooth 
out the irregularitiesin \jts'surface. This takes only an instant, 
and the cutting is at once resumed before the metal has a chance 
to“ cool, the smoothing’ process being repeated every two inches. 
Successive steps in the progress of the cut are shown in Figure 7. 





{ 


Fig. 8 Showing Position of Torches Cut Progresses. 


ii) Cut is started slightly below line. (2) Catting progresses 
about two inches forward. (3) Torch is brought back to smooth 
off upper surface (4) Cut forward (5) smooth off surface just 
cut, and so on until the cut is completed. ‘When sand holes are 
encountered the circular motion is reversed to the clockwise 
direction until the ‘tut has progressed through the hole, then the 
original motion is resumed. Close-up photographs of this procedure 
are shown in Figure 8, with the torch extinguished at (c) to 
allow a clear view of the appearance of the cut and the position 
of the torch. Notice how the left hand is used to steady the 
torch, heavy gloves furnishing protection from the heat. The 
pressures used here were 10 to 12 pounds acetylene and from 
30 to 60 pounds oxygen. The thickness of the metal is one and 
one-half inches. After the cutting was started it proceeded at 
the rate of about an inch a minute. 

All cuts were on upright columns, and the majority of them 
in difficult positions as the amount of cribbing and moving ma- 
terials already in position created some very awkward working con- 
ditions. The cutter was also working under pressure most of the 
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time because his work was usually called for at the last mi; 
and he had a limited amount of time in which to get throuch 
make room for the materials to be put under the columns 
one occasion he was cutting a circular column and the bur: 
dust inside it sent up great clouds of smoke which found ¢ 
escape in the seventh story, and caused a patrolman to turn 
fire alarm. In ten minutes both sides of Michigan Avenue y 
lined with fire-fighting apparatus and nobody could find a 


Fig. 9. Cut-off Columns, Showing Close Quarters in Which th« 


Cutter Was Obliged to Work. 


When they finally guessed what caused the smoke it took th: 
firemen twenty minutes to locate the cutter with his outfit in t 
maze of timber and steel underneath the building. That t! 
cutting was not done in a leisurely manner in a laboratory | 
under pressure and in the midst of awkward working conditior 
The cut-off sections of columns in the old location of the build 
ing as shown in Figure 9 also show how the quality of the wor 
may vary with the skill of the operator. 

Because of the unusual excellence of the cuts the work of cut 
ting the iron columns has been given a very full discussion her 
There were many other time and money saving jobs for the « 
acetylene torch. Ends of I-beams protruding from the cement 
columns of the new foundation had to be cut off. The old fire 
escape was removed with the cutting torch. A tractor trailer was 
dismantled and remodeled, using a cutting torch to remove the 
rivets, and fabricate new members. Capstans used in the moving 
were made from materials at hand, and oxy-acetylene welded 
There is almost no end to the number of miscellaneous jobs which 
a clever operator can do where this sort of work is going on 

Acknowledgment is made to Mr. C. C. Ebright, of the K-G 
Cutting and Welding Co., Mr. Phillipi and Mr. Laycock, of the 
Wm. H. Brown Co., for kind assistance in compiling the in 
formation and securing photographs for this article. 





At a meeting of the New York Section of the American 


: Society of Refrigerating Engineers, which was held on Thurs 


day evening, October 11, at the Machinery Club, Prof. A. 5 
Kinsey, of Stevens Institute of Technology, read a paper o: 
Oxy-Acetylene Welding and exhibited: motion pictures o/ 
oxygen and acetylene production and oxy-acetylene welding 
and cutting. 





The Prest-O-Lite Co., Inc., New York, will soon erect a 
new branch plant at Tulsa, Oklahoma, according to a recen 
report. 





At a meeting of the American Welding Society, Metro 
politan Section, New York, November 13th, Major James 
Caldwell, managing director of Alloy Welding Processes, 
Ltd., London, read a paper on “Fluxes and Their Functions 
in Electric Arc Welding.” © 








ARC WELDING APPARATUS 





Physical Features of the Are—Characteristics of Com- 
mon Types of Apparatus—Various Methods Compared 


By J. Caldwell 


Summary 


HE imtentich of this paper is to deal with the physical 
features of the iron arc used for welding ferrous metals, so 
far as those features are known, indicating some of the lacunz 
in present knowledge; and to describe the general types of appa- 
ratus and equipment which have been developed, illustrated by 
some examples of each type, and some of recent design which 
promise well. 
The two branches of the subject are directly connected, because 
the apparatus must conform in its performance to the conditions 
of the welding arc and to the requirements of the welder. 


Operating or workshop methods are touched on only so far 
as they illustrate or determine, or are determined by, the physics 
of the welding arc and the practical requirements of welding. 


Working methods and applications of arc welding have been 
described in several recent contributions to other Institutions and 
Associations, in technica| journals, and in books, reports, etc. 

(1) The State of the Art 


Arc-welding practice is in advance of theory. It is an 
established fact that good welds can be made om any ferrous 
material if certain conditions are observed, and the standardization 
of these conditions has been estzblished for many applications 
by empirical methods. As usually happens in an empirical art, 
there is considerable divergence of opittion on many points which 
can only be reconciled by the establishment of exact knowledge. 


Arce welding was originally tried for repair work, cither be- 
cause there was no other method, or because it was evidently 
quicker and cheaper than any other. It was looked on with sus- 
picion, but when time was of importance and new parts were 
not readily obtained, the successful use was worth risking and 
failure did not harm the existing position. During the war the 
conditions favouring such trials were intensified. and the generally 
good results obtained greatly widened the applications, developed 
welding as a regular repair process and led to its adoption for 
constructional work. 

Ship repairers led the way in this empirical development, 
assisted by their wide knowledge of ferrous materials and meth- 
ods of joining them up into structures exposed to severe, com- 
plex stresses. They have had the co-operation of electrical en- 
gineers, metallurgists and chemists, who have investigated the 
subject, each from his own point of view. There has been a 
certain amount of systematic research work, directed, however, 
rather more to immediate practical results than to fundamentals. 

A greater knowledge of the physical foundations of the process 
is desirable as a guide for practical development, and as a basis 
for confidence. If it can be demonstrated that this method of 
uniting steel and iron parts gives consistently good results, not 
inferior to the older methods, the saving in weight and labour will 
lead to its adoption as standard practice in lieu of the older 
methods of riveting, screwing and bolting. 

A great deal of work has been done to ascertain the electrical 
conditions necessary for good work, their more or less automatic 
control by suitable apparatus, the adaptation of electrode material 
and fluxes to the particular metals to be welded, and the training 
of operators. 


The object of this paper is to endeavour to put the results 
cf this work on record, within the limits indicated above. The 





*Extract from a paper presented before The Institution of 
Electrical Engineers. < 
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paper does not deal with carbon-are welding, ‘which is well estab- 
lished for certain manufacturing work, except to mention some 
physical facts which have a bearing on the iron-welding arc. 


(2) Iron-Arc Characteristics 

The physics of the carbon arc as applied to lighting have 
been investigated by Mrs. Ayrton in her well-known work. Mak- 
ing allowance for the difference in the behavior of the electrode 
materials and the purposes to which it is applied, it is assumed 
that the facts established are generally true for metallic arcs, 
and the iron arc in particular. 

The distinctive characteristic of an arc is that the current 
is carrred by a gaseous or quasi-gaseous conductor composed. of 
gas, vapour, very fine solid particles, or a mixture of such bodies, 
across a gap between terminals or electrodes which by Volatiliza- 
tion or disintegration furnish a supply of the quasij-gaseous 
conductor. It is therefore essential that one or both: of the 
electrodes shall be maintained at a temperature producing» such 
volatilization of disintegraticn. The gaseous conductor? behaves as 
one having a negative temperature coefficient: high temperature 
is a condition of its conductivity.. The volatilization temperature 
is produced by the passage of the current across a relatively. high 
surface resistance or contact resistance located at the junction of 
the gaseous conductor and the electrode. The electrode in the 
carbon arc is solid, while in the iron (and other metallic) arc 
it is liquid, i.e. molten. This contact resistance appears to be 
related to the volatilization temperature and heat of.the electrode 
material, and to require a minimum current density for: any par- 
ticular electrode material. This results in a fixed voltage-drop 
at the: contact-surface where volatilization occurs. The voltage- 
drop along the gaseous conductor is proportional to its: length, 
so that it appears to have a definite specific resistance. If volatili- 
zation takes. place at one electrode only, as in the direct-current 
carbon. arc, the surface resistance and voltage-drop are lower 
at the other electrode. In the carbon are the temperature at the 
volatilization surface-is higher than at_ the. other,-i.e, the positive 
electrode is hotter than the riegatives .The volatilization surface 
is the: seat“of the highest temperature in the. arc. 

The total voltage-drop between the electrodes’ is therefore .the 
sum of three terms: two at the contact surfaces between the elec- 
trodes and the gaseous conductor, and one in that conductor. 
The surface voltage-drops are fixed for any particular electrode 
material, while that of the gaseous conductor is proportional to 
its length. For variations in current, the electrode material and 
arc length being fixed, the contact-surface areas and. the cross- 
section of the gaseous conductor automatically vary so as to 
keep the current density in each constant. The resistance of the 
whole arc therefore varies inversely with the current passing, 
and the arc is unstable in itself. These statements are subject 
to qualifications, but are at least first approximations. The con- 
ditions of the carbon arc change suddenly at a current density 
which brings the positive contact surface (crater) to the edge 
of the electrode, producing the unstable “hissing” arc. 

The numerical values of the voltage-drops and some other 
elements have been investigated by Mrs, Ayrton for the carbon 
arc in air. For arcs between metallic electrodes they are not 
definitely known. There is evidence that between iron electrodes 
of equal size, the positive electrode gas surface develops more 
heat than the negative. Presumably, therefore, it is similar to 
the carbon arc in having a higher voltage-drop at the positive 
electrode. It is known that the total voltage-drop across an 
iron.arc: is: considerably less than that across a carbon arc,. and 
it is probable that this lower voltage corresponds to a smaller 
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amount of energy consumed in the volatilization of iron com- 
pared with that required to volatilize carbon. The energy of 
volatilization is not a question of temperature only, different 
metals, as they have different “latent heats of fusion,” doubtless 
having different “latent heats of volatilization.” In the special 
case of carbon, volatilization takes place from the solid state, the 
liquid state being non-existent at ordinary pressures, so that the 
latent heat of a double change of state is involved. From calo- 
rimeter determinations on fuels, the heat of vaporization of carbon 
from the solid amorphous state is 3.231 kgm-calories per gramme, 
or 5817 B.Th.U. per pound. The temperature of volatilization is 
about 3 600° C. The author is not aware of similar data for iron 
or other metals of high melting point. 


In the carbon arc the volatilization temperature is reached at 
the positive electrode only, with a drop of about 30 volts. Ac- 
cording to Mrs. Ayrton, the volatilized carbon is projected from 
the positive to the negative electrode as a “carbon mist.” In air 
some of this carbon mist is burnt, with the production of a 
sheath of flame around the arc proper. Some of it—in arcs of 
normai length—reaches the negative electrode, on which it is 
deposited. 

It has been rather generally assumed that a similar projection 
of metal takes place across an iron arc, from positive to nega- 
tive, but this is not in accordance with welding practice. De- 
position takes place equally well whether the electrode or the 
work is positive, and at least as well with alternating current as 
with direct current. It may be suggested that the cause of the 
transfer of iron is different from that in the case of carbon, 
but there is at present no ground for supposing that there are 
different processes to bring about similar results. Both cases 
are covered by the single statement that electrode material is 
transferred from the hotter to the cooler electrode. The ques- 
tion as to whether the transferred metal travels in the state of 
vapour, a fine spray, or otherwise, has been much discussed, and 
there are various opinions. One American investigator claims 
to have proved that it is in the form of drops numbering 30 000 
to the ounce, which may be called a spray. That there is a 
definite projection is certain, for in overhead and vertical weld- 
ing the iron passes against gravity from the electrode to the 
work. Although there is evidence that more heat is evolved at 
the positive electrode than at the negative, the greater mass and 
conductivity of the work keep the temperature below that of the 
electrode, even with the work positive. 

The minimum pressure needed to maintain an iron arc is 
known to be about 15 volts. This covers the sum of the two 
surface resistances and that of the gaseous column. The separate 
values of the three terms are not known. As the welding arc 
is very short, it can be said that the sum of the two surface 
voltage-drops is something under 15 volts. This is not very dif- 
ferent from one-third of the similar drop in a carbon arc. Ina 
carbon-iron welding arc with a % inch diameter carbon negative, 
an arc length of % inch and a current of 200 amperes flowing, 
the total arc voltage is 22. If the voltage-drop at the carbon 
is the same as at the negative of a carbon-carbon arc, i.e. about 
9 volts, these figures indicate that the principal difference between 
the carbon and iron arcs is in respect to the voltage-drop at the 
positive electrode. Probably the conditions of a welding arc are 
analogous to those of a “hissing” carbon arc, in which the 
voltage-drop at the positive is less than in a steady arc. 

From these statements it appears that there are two very 
definite openings for research on the welding arc, viz. (1) In what 
state does the iron cross the arc, and what conditions determine its 
transit? And (2): What is the distribution of voltage-drop in 
the iron arc? Another is: What are the quantitative relations 
of this transfer of metal to the electrical and other variables? 

The practical object of research on the subject must be to 
determine the conditions which make the useful transfer of elec- 
trode material a maximum. “Useful transfer” covers a rather 
wide ground. 

Like the carbon arc, the iron arc behaves as if it had a nega- 
tive resistance, i. e. an increase of current across an arc of 
fixed length reduces the voltage-drop. It is therefore inherently 
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unstable, and, since good welding demands the maintenance 
steady current proportioned to the size and composition o{ 
electrode and the character of the work, all welding equipm 
have to include some means of adjusting the current and kee, 
it within limits during the operation. 

The figure of 15 volts for minimum welding-arc voltage-< 
is derived from tests made with direct current, bare iron « 
trodes and automatic feed of the electrode. With hand opera: 
the voltage is always higher, i.e. from 22 to 25 volts. This js ; 
the mechanical reason that the hand cannot maintain steadily ; 
very short arc, about ze inch, corresponding to the minim), 
voltage, but has to work with a minimum length of about 
inch. Flux-covered electrodes appear to permit of a somewh- 
greater working length and voltage, thus rendering the manip 
lation easier. It is rather difficult to measure the true arc lenct 
with flux-covered electrodes, as the metal “cups” a little aboy 
the edge of the covering. 


If the arc is lengthened much beyond the figures given, x 
welding is impossible. The iron passing across the arc burns | 
oxide, absorbs nitrogen, and the deposit is contaminated, permeate: 
with blow-holes, mechanically weak, and may fail to unite wit 
the metal of the work. The arc length at which this defect 
commences is variously stated as that corresponding to from 
to 30 volts. It is probably rather higher for covered electrod 
and for alternating current. 

The fact that good welding can be done only within a rath 
narrow range of arc length and voltage imposes another | 
dition on welding equipments, i.e. they should not permit 
an arc voltage exceeding the maximum for the deposit of g 
metal. If an arc is drawn beyond this it should be extinguish: 

This condition has to be reconciled with the fact that 
open-circuit voltage must be in considerable excess of the ar: 
voltage to provide for the voltage-drop in the steadying resistanc« 
or reactance required to make the circuit reasonably stable, an 
also to permit the arc to be struck readily. 

Facility of striking the arc is an important element in the tim: 
and labour cost of arc welding. Whilst a sufficient open-circuit 
voltage is necessary, if the circuit conditions permit the passag: 
of a very large current at the moment of contact, the electrod 
may stick or “freeze” to the work, making a sort of resistanc: 
weld, which is not wanted. As the longest electrode which cai 
be conveniently used is consumed in a run of 1 to 3 minutes 
such interruptions add materially to the time spent in changing 
the electrodes. 


(3) Direct-current Versus Alternating-current Welding 

Good welding can be done with both direct and alternating 
current. There are preferences, and as direct current had the 
start more operators and others were in favour of direct current 
than of alternating current. The best electrical conditions are 
slightly different, and there are differences in the actual manipu 
lation, but experience shows that operators who have been accus 
tomed to one readily adapt themselves to the other. It is also 
the case that flux-covered electrodes are essential for alternating 
current, apparently because the lagging effect of the flux and slag 
maintains the necessary temperature during the periodical current 
reversals. The only real difference is that the striking of the arc 
is rather more difficult with alternating current. 

A higher open-circuit voltage is required with alternating 
current. With direct. current an arc can be maintained with a 
minimum of 45 volts (open circuit), but 60 volts is much 
easier to work with, and can be taken as the practical figure 
A higher voltage permits of an excessive arc length and a poor 
quality of deposit. 

With alternating current the open-circuit voltage should be 
from 75 to 90 volts. The difference between the arc voltage and 
the open-circuit voltage has, in the case of direct current, to 
be taken up in a steadying resistance, while a reactance is used 
with alternating current. There is therefore not so much differ- 
ence in the steadying losses as might be supposed. It may, indeed. 
be possible to make alternating current more efficient in this respect 
than direct ‘current, as will appear later in the descriptions ©! 
some of the equipments available. The alternating-current arc 


. + + 








November, 1923 


has a lagging power factor, but the magnitude of this depends 
a good deal upon the steadying and regulating equipment, and 
it need not be lower than that of the average works induction 
motor at full load. 

Where it is desired to make use of-a general public supply 
for welding, direct current imposes the necessity for the use 
of some form of motor-generator, The pressure of the public 
supply mains is generally 200 volts or more. To take from such 
mains welding currents of from 30 to 200 amperes per operator 
is not practicable or economical, for, in addition to the waste, 
the large bulk and high cost of the resistances, the open-circuit 
voltage is far too*high. Further, public supplies generally have 
an earthed neutral, and the earthing of the work welded, which 
is often unavoidable and always advisable, cannot be permitted 
by the supply authorities, who also will not be pleased by the 
intermittent peak of hundreds of amperes. With an alternating- 
current supply the voltage reduction requires only a transformer. 


(4) Electrodes 


The first iron-arc welding was done with bare-wire electrades. 
These are still widely used, and for some kinds of work where 
strength is not material the welds made may be satisfactory. 
With direct current operating on mild steel and wrought iron, 
flux-covered electrodes provide better results. For welding cast 
iron, high-carbon steels and alloy steels, and generally with 
alternating-current welding, flux-covered electrodes are necessary. 

With bare electrodes there is oxidation of the electrode itself 
beyond the arc, and of the weld metal and work whilst they are 
hot. A suitable flux covering protects the electrode beyond the 
arc, forms a protective slag on the deposited metal and work, 
and reduces the access of air to the arc itself. The arc length 
is somewhat greater and the current steadier, probably because 
the current is confined to the electrode end, and it cannot reach 
the outside. Manipulation is easier, as the arc can be struck 
on hot slag without any liability of the electrode to “freeze on.” 
The deposit from a covered electrode on to a flat surface spreads 
more than that from a bare electrode, owing to the fluxing 
action of the slag, thus making a wider union and a neater finish. 

Coated electrodes are essential for use with alternating cur- 
rent, probably because the coating and slag conserve the tempera- 
ture during the periodic variations of the current. 

The flux coating plays a very important part in welding high- 
carbon steels and alloy steels and cast iron, where it is necessary 
to obtain weld metal approximating in composition and structure 
to those materials. The electrode metal passing through the arc 
is considerably altered in composition; for example, carbon and 
manganese are burnt, or rather oxidized, by the reducing influence 
of the arc. The flux coating reduces the amount of this change, 
and may impart or restore the desired constitutents. Whether 
this action takes place in the arc, or between the flux and the 
deposited metal, or partly in each, cannot be said. In the manu- 
facture of steel the reactions between the metal and’ the flux 
in the furnace are essential parts of the process, and the com- 
position of the flux is carefully adapted to the product desired. 
In are welding, however, the time available for reaction is very 
short. This short time, the high temperature and the fine division 
of the electrode metal passing through the arc, are conditions 
widely different from those of the steel furnace, and a great 
deal of experiment has consequently been needed to arrive at the 
proper fluxes for different materials. In matching any particular 
steel the composition of the electrode and the flux co-operate. 
The electrode metal does not, as a rule, match that of the material. 
The work of producing electrode and flux combinations which 
will make good welds in different materials has met with great 
success. It has necessarily been done empirically, as no general 
principles can yet be formulated. 

In the result, cast iron, manganese steel, nickel steel, stainless 
steel and other special alloy steels are all successfully arc-welded 
by the use of appropriate electrodes and fluxes. 

For most purposes a flux coating of a basic nature is 
desirable, but in some cases it is of an acid description. An alu- 
minium wire or tape is sometimes included, and nickel plating is 
also used. Both these metallic additions tend, in different ways, 
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to reduce oxidation of the electrode metal, and may also have 
other effects. 

The metallurgical and chemical actions of the coating and 
the flux formed by it have to be reconciled. with other require- 
ments. The coating must fuse at a slightly higher temperature 
than the metal, while the slag formed must be very liquid and 
light so that it will rise to the surface before the metal solidifies 
and will spread over the hot weld and so protect it from the 
air. The flux should dissolve or reduce the iron and other oxides. 
The glassy skin #f cooled slag should be easily removed from 
the welded surface by brushing or light hammer chipping, and the 
coating must be sufficiently tough and adherent to the electrode 
to withstand transport and handling. In working, the coating 
must fuse evenly without flaking and must keep level with the 
end of the electrode. There is usually a little “cupping,” i.e. the 
electrode end is a trifle inside the fused rim of coating. Deep 
cupping is, however, objectionable, as a projecting rim of fused 
coating interferes with the arc striking and misleads the operator 
in respect to the length of arc. Whilst hot the slag is a semi- 
conductor and the arc may be struck on it without any risk of 
the electrode sticking. 

Intermediate between bare and coated electrodes are dipped 
electrodes, i.e. electrodes dipped into a “slurry” of a basic nature. 
This coating has some protective influence on the electrode as 
against oxidation, and reduces spluttering and current fluctuations 
as compared with bare electrodes. It is not a substitute for flux 
coating. 

(5) Current Density 


The current required for welding depénds mainly upon the, 


thickness and mass of the parts to be joined. It may be said 
roughly that the dimensions of the work determine the current, 
and the current determines the size of the electrode. For each 
gauge of electrode there is some maximum manageable current. 
If this maxirnum is exceeded the electrode fuses far beyond the 
arc, large portions drop, the current fluctuations are wild and 
the arc is turbulent and unmanageable. For coated electrodes the 
maximum currents range from 60 amperes for No. 14 gauge to 
200 amperes for No. 4 gauge. The current densities thus vary 
from about 12000 amperes per square inch for the smaller, down 
to about 5000 amperes per square inch for the larger. Some- 
what higher current densities can be used with bare electrodes. 
The American practice, which is chiefly with bare electrodes, 
is to use 10000 to 12000 amperes per square inch. 

An electrode is capable of welding properly with two-thirds 
or less of the maximum current, so that six gauges, i.e. Nos. 
4, 6, 8, 10, 12 and 14, cover a long range of work. A current 
of 200 amperes and a No. 4 electrode are about the manageable 
maxima for hand welding. Whether automatic welding will per- 
mit of larger values has not yet been determined. Automatic 
arc welding is hardly beyond the experimental stage in com- 
mercial service. 

The statement made above (that the current is determined by 
the dimensions of the work) is subject to some qualifications. For 
example, in making a butt weld between two plates, say 4 inch 
thick, the edges will be beveled, forming a V of an angle of 
about 60° when approximated. The first run of welding must 
be done with a small electrode, say No. 8, in order to get the elec- 
trode to the bottom of the V, which must be first filled. A 
second run is then made over the first with a larger electrode, 
and a third may be necessary. As the area or width increases, 
the electrode size and current required increase. 

Mr. H. M. Hobart, who has taken a leading part in electric 
arc-welding development and research in the United States, 
says that the largest current which can be used makes the sound- 
est welds. Too large a current for the thickness and mass of 
the work burns holes in it. 

Welding thin sheet is practicable but has not been much de- 
veloped, possibly because oxy-acetylene and resistance welding 
have a firm hold on this class of work. Recent experiments, how- 
ever, promise good results, and thin sheet arc welding may 
prove commercially valuable. 


(To be continued) 
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REGO GM IS ONE GOOSENECK TORCH IN WHICH THE 
GASES DO NOT MIX IN OR NEAR THE OPERATOR'S 
HAND. THIS OBJECTIONABLE FEATURE OF THE OR- 
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BY REGO ENGINEERS. | 
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Discarded Tubes Used for Pipe Line: 


The Story of Savings Effected When Welding 
Torch Recovered Material from Scrap Piles 


1 simultaneously from four or five different sections 
of the country have come reports of instances where used 
boiler tubing has been reclaimed from the scrap pile by oxy- 
acetylene welding and cutting and has been put into service again 
in the form of welded pipe lines carrying oil, gas, steam for 
heating and other materials. In several cases where the recla- 
mation of boiler tubing is carried on by scrap dealers quite a 
profitable side line is opened up, and in the other cases where 
industrial plants have reclaimed their own boiler tubing or that 
bought from others, the operation has enabled them to install 
their pipe lines at a very much lower cost than would have been 
possible had new pipe been purchased. 

In one case a large scrap dealer in Missouri has reclaimed 
large quantities of scrapped 4 in. boiler tubing which is now 
being installed as part of a 28-mile welded gas line. The gas 
company using this reclaimed pipe is finding it just as satisfac- 
tory as new material and much less expensive because the first 
cost is considerably lower, since the material is reclaimed from 
scrap and also because of a large saving in freight since the re- 
claimed tubing is purchased locally. In a parallel case another 
pipe line company is installing an 8-mile 4-in. welded gas line 
made from reclaimed boiler tubing which they salvaged them- 
selves from out-of-service boilers which were purchased as scrap. 
In this case, after the tubes are removed from the boilers the 
operators reduce the remainder of the boiler to charging box 
size with the oxy-acetylene cutting blowpipe and this material 
is resold as melting scrap. 


In another instance a job welder in California has found it 
profitable to purchase second-hand boiler tubing from the vari- 


ous scrap dealers in the section in which he is located. He- 


buys this material practically for its melting scrap value and 
after defects such as pits have been repaired and two or three 
tubes welded together to form a section of pipe of approxi- 
mately standard length it is resold by him to the trade, prin- 
cipally for installation in welded pipe lines. This particular job 
welder also specializes in the installation of welded water lines 
throughout the territory in which he operates. Nearly all of 
the pipe used in this work is the reclaimed material which his 
own men salvage from scrapped boilers. 


In every case the pipe lines made of this reclaimed boiler tub- 
ing give service just as satisfactory as could be obtained through 
the use of new pipe. This is to be expected since the only dif- 
ference between a 40-ft. length of standard pipe and the 40-ft. 
length of pipe composed of salvaged boiler tubing is in the sev- 
eral welded joints which appear in the latter. These welded 
joints, which are properly made, since they are made by oper- 
ators who do little else than pipe work and who understand thor- 
oughly the principles of proper pipe welding practices, give just 
as long and as satisfactory service as unwelded portions of the 
pipe. It is generally conceded that in a pipe line where the 
joints are made by oxy-acetylene welding that the welded joint 
is the strongest part of the line, since the weld metal is always 
of better quality than the base metal in the pipe and because 
the weld is unusually reinforced to a slight degree. Hence, if 
the pipe is subjected to a stress while in service severe enough 
to cause failure, the failure will be in the wall of the original 
pipe and not in the welded joint. 

Although the ends to be accomplished are the same in every 
case, the methods of preparing scrapped boiler tubing for use 
in pipe lines vary with the different organizations doing this 
work. In general the operations consist of cutting off the split 
or corroded ends, straightening such tubing as_may be bent or 
deformed, building up pitted places of the pipe damaged by rust 
holes and welding the comparatively short lengths of boiler tub- 
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ing into 30 ft. or 40 ft. sections for convenient and econo: 
handling in the field. 

In some instances where large quantities of this tubing 
being reclaimed the operation of cutting the damaged end: 
the tubing has been highly standardized by the use of spe 
built tables and racks, and guides for both the pipe and 
cutting blowpipe. In one case a scrap metal dealer doing a ¢ 
siderable amount of this work has built a cutting table from 2 
in. lumber. This is so arranged that the pipe fits down int 
90 deg. angle section, thus lining up the pipe no matter y 
diameter it happens to be. 

A movable guide is arranged at the end of the table oppos 
the end at which the cutting takes place. This guide is so fix 
that it can be moved forward and backward to fit tubing of d 
ferent lengths and its particular object is to prevent the pi 
from “creeping” while it is being cut and to enable the operat 
to make his cut squarely across the end of the tubing. 


The cutting blowpipe .is held in a rack at the other end 
the table and is operated by the cutter just as though he we: 
cutting the pipe ends by hand with the exception that the b! 
pipe is held fixed in one position. To complete the cut aro 
the circumference of the pipe, the pipe is turned by a hel; 
who acts under the direction of the man operating the 
pipe. When it is desired to cut the pipe ends so that the) 
be beveled for welding, all that it is necessary to do is 
range the blowpipe holder so that the head of the blowpip: 
inclined at an angle to the wall of the pipe. 

In another shop a 20-ft. length of angle iron is used in pi: 
of the cutting table mentioned above. This angle is set so th 
when the pipe is being cut it will rest and guide down in th 
Movable guides are also used in this case to insure squar: 
and even cuts on the pipe ends. The use of angle iron for this 
work also serves as a guide in straightening deformed lengths 
pipe, which may be heated with the welding blowpipe in th 
bent places and straightened by force applied to the heated sec 
tion. 

When the damaged ends have been removed from the pip 
various other defects which may be found are corrected by weld 
ing. Pitted sections are welded, or if the portion of the pip 
damaged in this way is too extensive for practicable handling 
by welding the individual defects, a section may be cut out « 
the pipe and a new piece welded in. Where excessively rusted 
places are found the rust may be removed by heating with th: 
oxy-acetylene welding blowpipe and brushing with a wire brush 
and then the section built up, if necessary, by welding. 

When the welded boiler tubing is sent into the field for in 
stallation it is handled in just the same way that new lengths 
of standard pipe would be handled. The sections are welded 
together as is customary practice in most pipe line welding, 
until the welded section reaches a length of from 800 to 1,000 {ft 
When a number of sections of this length are ready they 
dropped into the trench and are joined together by a welding 
crew working in- what is known as a “bell hole,” which enables 
the operator to weld the entire circumference of the pipe joint 
without turning the pipe. 


Reports of work of this kind from four or five scattered se 
tions of the country indicate that advantage is being taken 0! 
the savings to be made through the reclamation of used boiler 
tubing generally in the trades which purchase boilers as scrap 
and which use welded pipe. However, there is undoubted!) 
great quantity of used boiler tubing which might be salvaged 
profitably that is being cut up into scrap sizes and sold for | 
more useful purpose than to be remelted. Much of this can be 
conveniently handled in ways outlined here if the value of th's 
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‘lamation opportunity is appreciated. This represents an ex- 
llent way for an energetic scrap metal dealer to increase the 
evenue derived from boilers he purchases as scrap, or for a 
elding shop to utilize idle time.—O-ry-Acetylene Tips 


OKLAHOMA BOASTS ONE OF THE BEST EQUIPPED 
SHOPS IN AMERICA 

The Clark’s Welding Works, owned and operated by Fred 
Clark at Drumright, Oklahoma, is one of the best equipped 
welding shops this side of the Mississippi. It is also con- 
sidered one of the best shops in the entire country. It is 
the boast of the proprietors that practically no welding 
problems come up but what can be taken care of. The 
usual run of work includes the heaviest kind of welding 
from oil fields. The Eureka Tool Company, of Drumright, 
is one of the best customers this shop has. Following is 
a list of things welded daily: Boiler welding, special tanks, 
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ing procedure. The users of oxy-acetylene welding equipment 
have never been thoroughly satisfied with the work done by weld- 
ing school graduates, and at the same time the application for 
the welding processes has been extended to so many new fields 
that the demand for skilled operators is constantly increasing. 
It is thought that by making a thorough investigation of the needs 
of the industry and then makihg recommendations to welding 
school instructors, the instruction programs can be revised and 
standardized so as to more fully meet the requirements of the 
employers. The plan has been already submitted to some schools 
and has met with their enthusiastic response, so it is felt that 
the instructors are honestly desirous of giving the students such 
training as will guarantee them the very best earning power. 
The Committee will endeavor to build up a list of accredited 
schools which are known to give a standard instruction, and 
whose students can be depended upon to qualify as satisfactory 
welding operators. It is proposed to make this educational move- 











Views of Clark’s Welding Works, Drumright, Oklahoma, aa 
8 « 


header coils, engine heads, bed plates, castings of all kinds, 
low carbon steel, under-reamers, shoes, and welding bailer 
bottoms. Both the oxy acetylene and electric processes are 
used. 


Fred Clark, the manager of this progressive shop was 
formerly head welder for the Wabash Railroad at Decatur, 
Ill. He went to the Drumright Oil Fields in 1914 and has 
been in the welding game ever since. 

The four large photographs in the group show the shop 
of the Clark Welding Works and the three interior views 
of various welding jobs in progress. The smaller pictures 
illustrate the portable outfit used in pipe line welding and a 
welding crew making a pipe joint. 





GAS MANUFACTURERS TO CO-OPERATE WITH 
WELDING SCHOOLS. 

The Gas Products Association, headquarters at 140 S. Dear- 
born Street, Chicago, Illinois, recently appointed an educational 
committee to co-operate with trade and technical schools all over 
the country in supplying a practical and standard course in weld- 


Various Jobs in Progress. The Inserts Mlustrate the Portable Outfit 
m Pipe. 


ment effective all over the country, and since the members of As- 
sociation have gas and apparatus manufacturing plants in prac- 
tically all of the important industrial centers of the United States, 
it is quite likely that this plan can be carried through without 
difficulty. 

A careful survey has been in progress for sometime of the 
present condition and affairs with respect to training operators in 
schools, and additional data is being collected so that the Com- 


mittee will eventually know what work is being done in every 


school in the country where welding is being taught. A standard 
course of instruction has been adopted covering the requirements 
which will have to be met before schools can be placed upon an 
accredited list. The schools which meet these requirements will 
be given assistance in the conduct of their courses and will re- 
ceive a considerable amount of co-operation from manufacturers 
of gas and apparatus, which will result in a marked reduction 
in the cost of conducting a welding course. It is also planned 
to advertise these schools collectively so that prospective students 
may be able to select the school nearest him which provides the 
best kind of training for this trade. 
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The Cost of Welding 


¢ ° Ee IS as difficult to make an accurate general estima: 
, the cost of doing a welding job as it is to make ; 
0 Q In Neer fectly safe statement as to which process is best for - 





ticular job. Welding costs must be figured on the ba: 
the cost of operation in a particular shop. The pri 
equipment and supplies, maintenance costs, labor costs 
are not well enough standardized to furnish a basis for s: 
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etsedite Hw 20h at hb Meath by a standard cost figure for any welding operations. The 
of doing a particular job in a railroad shop may be co: 
THE WELDING ENGINEER PUBLISHING CO., erably different from the cost of doing the same job 
608 S. Dearborn St., Chicago, Il. factory and automobile repair shop, or a job welding 
Telephone Wabash 7134. Before using somebody else’s cost figures, be sure that 
te Bs OGG ho os we hee io oe vee ecb cebeceenec ds President and Editor understand thoroughly the conditions under which 
Ben SS ahs WaRa'c PASSO bss cbc ce ecd 66 sNCbb D6 ends hen Associate Editor figures were compiled and that hates are able to mak: 
Pitas ela dis cs 5 hed dain - cada vicki alates Associate Editor 4CCurate comparison of the small items which go to mak 
WR Ns sat ohh hd ches gos oc és cnc Avecedecen Associate Editor the total. 
Standards for Training 
guacestititie muiiihe tn cities eee postage wit — principal handicap imposed upon the welder who | 
United States and possessions and Canada............ssseee0- $3 a year secured his training in a welding school is that nobo 


POC I fin Fie 6.0 0 colts caddies ddoawdecs se Meubetoue $4 a year - smi ‘we ; 
Sine ee MI. india 0 56 00 di oeeehac ce cate. Leo 25 cents knows exactly what sort of training he has received. Ea 
SiGSR Bs NUNN OE ENs bid aoc 5 vc ce adcs Wastin sl ee 30 cents SChool has its own system and method of instruction, a: 


these methods are subject to change when the person: 
changes. The art of welding is also such a new one t! 
there has been no time to develop a regular course of a; 
comncit ian ole tena ob rorraes oon at the postoffice at = prenticeship as in some of the other ‘trades. Tt will be ve: 

helpful to the industry and to the schools which are teachi: 
welding, if a standard program of instruction can be esta 

The Welding Engineer is a member of the Audit Bureau of Circulations lished throughout the United States, It will then be kno 

and of the Associated Business Papers, Inc. approximately how much the welder knows who has take: 
school course. The employer who hires new welders und 
such circumstances will be better able to develop such n 
into efficient operators for his own work. 











Last Advertising forms close at 8:00 a. m, on the 15th. To show proof 
for correction copy must be received at an earlier date and allowances 


hould de for 4 ils. : din 
should be made for delay to mails. Progress in Tank Wel g 
absence ING the success of a large construction compan 
The Welding Engineer does not publish in its news or advertising in welding the roofs and bottoms of mammoth oil st: 
columns any matter that deals with or refers to either personal or legal age tanks comes the report that a leading oil concern 
aati sis standardized on welding for the bottoms and roofs of 
tanks in the eighty thousand barrel class. It is 
The Welding Engineer in Great Britain enough that the existing prejudice in favor of riveted con 
Capt. D. Richardson, Northampton Polytechnic Institute, Clerkeweil, struction is being gradually worn away, and that in view « 
London, E. C. 1, Hngland, is our accredited representative in Great the successful construction of all welded tanks and gas hold 


Britain for obiaining new subscriptions to The Welding Engineer and : > an 
The Welding Encyclopedia. ers of large capacity, further progress may be confidently ex 


5 pected. There are a few “bugs” yet to be removed. Th« 

handling of material is an important one. This may well b« 
The Welding Engineer in Australia and New Zealand. made the subject of separate research and also a point to | 

Mr. R. Hill, Matlock House, Devonport, Auckland, New Zealand, is watched by salesmen and service men who supply equipment 


our accredited representative in Australia and New Zealand for obtaining for these jobs so that devices which help to speed up the 
new subscriptions. ; 

















work by enabling a maximum number of welders to work a' 
ak 2 Pepe once may be made common knowledge. 
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welding can be taught to some workman in the plant 1 
CONTENTS a few days’ time by a demonstrator, or service man, he deals 
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nearest District 
Sales Office not 
for 


ments to adequate- 
ly cover foe hele. 
needs, but for 

ful co-operation 
and advice on any 


matter involved in 
the use of acetylene. 





Meeting the Demand 


To meet the constantly grow- 
ing demand for Prest-O-Lite 
service, Prest-O-Lite’s cylinder 
factory is distributing an ever- 
increasing number of new 
cylinders, 


Years of experience in the 
manufacture and distribution 
of Dissolved Acetylene has 
established a high standard for 


every Prest-O-Lite cylinder — 
a standard that Prest-O-Lite 
unfailingly maintains by making 
its cylinders to its own design 
and under its careful super- 
vision. 

An inquiry at our nearest sales 
office will bring you informa- 
tion concerning our latest sales 
and service plans. 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., New York City 
In Canada: Prest-O-Lite Co. of Canada, Toronto 
District Sales Offices 


Atlanta Chicago Detroit 
Baltimore Cleveland Kansas City 
Boston Dallas Los Angeles 
Buffalo Milwaukee 


New Orleans Pittsburgh 
New York San Francisco 
Philadelphia Seattle 

St. Louis 


Sneot-0-Lite 


DISSOLVED ACETYLENE 








at 
# 
x 
& 
a 
ia 4 
o . 








a Lr a 
> . ve 











Teas 














ARC WELDED STORAGE TANK: 


New Type of Tank With Floating Roof Cuts Down Fire 
Losses and Evaporation—Arc Welding Recommended 


IRE tests conducted October 16, at the Chicago plant of the tograph; namely it has no moving parts to get leaky a: 

Chicago Bridge & Iron Works, proved that the ability of the be removed and repaired. In the case of the siphon, ¢! 
Wiggins Floating Welded Steel Roof, for oil and gasoline tanks, © water is drained from the bottom of the tank periodically : 
to protect the contents of the tank against fire, was sufficient to the regular water draw-off valve. The pantograph has 
cover practically all of the exposures of fire to which a tank vantage of storage that stands for long periods, that t! 
may be subjected. This roof, which was built for experimental is conducted outside of the tank. Working tanks, howey: 
purposes, was floating on a surface of gasoline contained in a as at refineries or on pipe lines have daily or sometimes 


steel tank 30 feet in diameter. The tank shell was 6 feet high. gauges. It is very little trouble then in most cases to d: 
Investigations over a period of years by the United States water from the bottom of the tank after each rain. Eith: 
; Bureau of Mines show conclusively that not less than $200,000,- tem, or both may be installed, but the siphon system is 


000 worth of gasoline will evaporate from the crude and gasoline mended, especially for working tanks. The only functior 
produced and handled in this country during 1923. For the same weld in the center of the bottom of the tank is to recei 
period, a rough figure for loss by fire in the petroleum industry siphon, which is about 10 feet long. There is a drain 
in the United States would be $20,000,000. Neither of these 
figures are small, but the evaporation cost is ten times the fire 


loss. An oil company can insure against fire but not against evap- 
oration loss. Fire may happen, but evaporation at present is sure. 

The Wiggins Floating Roof eliminates practically all of the 
evaporation that takes place in a tank. It also eliminates most 








Roof, Flanges and Vanes All Welded. 


to a point near the bottom of the well for drawing the wate: 
the roof when the tank is nearly empty. 

The “seal” is the means of joining the roof to th« 
the ‘tank in a sliding contact. It consists of a “shoe,” a 
zontal,” a “flexible gas-tight fireproof material,” a “spring p1 
plunger,” and “curved hangers.” The seal is made in s 
flexibly joined to the top of the rim of the roof to each 





Inspecting the Finished Tank. The “shoe” having the same curvature as the tank, and 

F to ride over plates and rivets affords close contact with th« 
i of the fire hazard. The main body of the roof is the float which 
consists of a blanket of steel 3/16 of an inch thick and one foot 
less in diameter than the tank. The vertical rim of the shell ‘is 
about 17 inches high, also of .3/16-inch plate. The entire float 
is preferably electric welded. Reference to the diagram showing 
the construction of the tank and roof will indicate the locations 
of many of the welds. Where seam welds occurred the plates 
were lap-welded with a lap of 1 inch. After being first tem- 
porarily and then permanently tacked with a space of one foot, 
the final weld was completed. The provision made to take care 
of rain fall was to divide the upper surface of the roof into a 
number of pockets 8 to 10 inches high and of balanced area. This 
if is accomplished by welding vertical vanes to the roofing. The 

vanes, flanges, pipe fittings; in fact, everything including the roof 
I itself are electric welded. 





The rain drainage system for this roof consists of: (1) A Burning Gasoline Poured On Center of Roof. 
number of pipes lying on top of the roofing which drain each 

i pocket of the main control system and which are manifolded to of the tank for a vertical distance about 24 inches. The “hor 

; a central drain; (2) Either a siphon and well or a pantographic zontal” is welded to the “shoe” and the whole is supported }) 

; arrangement of pipes. The former conducts the water into the _ practically frictionless hangers which are so disposed as to caus 

bottom of the tank. The latter leads the water to the outside the weight of the seal to throw itself positively against the tank 

of the tank. The siphon has two main advantages over the pan- As the “shoe” comes closer to the roof than its normal distanc: 
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| engages a spring-pressed plunger carried by a horizontal nipple. 
This plunger aids gravity in pushing the “seal” against the shell 

‘ the tank. This construction with the flexible material pro- 
vided between the seal and the rim of the float practically gives 
the roof the effect of a flexible steel shell, which is at all times 
kept in close contact with the shell of the tank and follows any 
rregularities. 

The tank used in making the fire test contained about 3 feet 
of water. On top of the water there was an average depth of 











55,000 Barrel Tank Equipped With Wiggins’ Floating Roof. 


gasoline of 2% to 3 inches. The steel floating roof actually 
floated on the surface of the gasoline. Reference to the diagram 
of the work will indicate that there is a gas-tight space between 
the vertical rim and the floating roof and the shoe which presses 
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Roof Plan of New Type Tank. 


against the tank shell. This is the only air space, and its size 
is in marked contrast with the great volume of evaporation en- 
couraging air in the ordinary tank with the canopy roof. 

In the tests made, fire was applied to the aperture between the 
shoe and shell over the entire circumference without fire result- 
ing. Then fire was applied by means of the blow torch to one 
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of the four, three-inch vents which had been placed in the hori- 
zontal. This ignited the the mixture between the vertical rim 
and the shoe. Smoke and flame belched forth from the vents, but 
there was no permanent fire. 

This test proved that fire resulting from a lightning flash or by 
the presence of flame from any source would only be momentary 
and would cause no damage. 

A piece of burning waste dropped down the vent caused a simi- 
lar result. 

When a fire wag built in the center of the tank by igniting a 
bucket of gasoline which had been poured on the roof, the gaso- 
line in the tank was not ignited, although the fire on the roof 
lasted five minutes and was sufficient to cause flames to shoot up 
8 feet or more. 

Then gasoline was pourned around the horizontal and around 
the edge of the float. When this was ignited it burned for eight 
minutes but did not ignite the gasoline in the tank. 

An extra test was made in which gasoline was pourned down 
between the aperture between the roof and shell. When ignited, 
this bunrned and in an instant or two ignited the mixture between 
the vertical rim and shoe. This ignition under the horizontal 
was only momentary. The gasoline which had been poured be- 
tween the operture continued to burn for five minutes or so, but 
did not ignite the contents of the tank. 
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Seal Used on Floating Roof. 


A demonstration of a Foamite hand extinguisher was made, 
which showed that one man could entirely close the opening be- 
tween tank shell and roof in about one and one-half minutes. 

The tests were witnessed by a large number of prominent mem- 
bers of the oil industry. Everyone present was impressed by the 
demonstrations of the marked fire-protective qualities of the roof. 
It must be remembered that there were a thousand gallons of 
gasoline under the roof. The amount was measured by gauging 
before the tests and a sample taken from the tank was burned 
before the guests to show that the content was actually gaso- 
line. 

The great value in this roof is the elimination of evaporation. 
Tests made on this roof show that it practically eliminates loss. 
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When we consider that the evaporation loss costs the oil indus- 
try about $200,000,000 a year, it is evident that the value of the 
Wiggins Floating Roof to the oil business can hardly be over esti- 
mated. The annual loss by fire is also an important waste which 
use of this roof seems likely to reduce. 

It has been pointed out that in the construction of this roof, 
the manufacturers recommend that it be electric welded through- 
out, although they are prepared to furnish riveted construction 
when it is specified by the customer. The Chicago Bridge & Iron 
Works have been responsible for the development of some of the 
largest_tank welding projects, and are thoroughly convinced of 
the advantages of welded construction. The inventor of theroof 
described in this article goes so far as to say that welding is one 
of the things which makes this new type of roof possible. It is 
certainly an encouraging thing to the men interested in welding 
to know that in this new development of tank construction the 
welding process booms up as an important factor right at the 
start. Further study on the application of the process to tank 
construction is certain to result in extending the field for the all- 
welded tank. 





REPAIRING A RUPTURED PIPE BY OXY- 
ACETYLENE WELDING 


A ruptured or broken pipe in the power systems of an indus- 
trial plant is often the cause of a shutdown and concurrent serious 
production delays. Hence it is advisable to be prepared for such 
emergencies by understanding how to handle such a job and hay- 





























Removed. Below: Patch in Place, 


Above: Section to be 
Chamfered, and Welding Begun. 


ing the equipment necessary to its execution at hand when it does 
happen. 

Forces, like so many other things, always follow the lines of 
least resistance so that when a break occurs at a certain point 
in a pipe it is usually feasible to assume that the pipe was weak- 
est at that particular point. In repairing the break by oxy- 
acetylene welding (no other method is considered since this is 
usually the most practical), it is well to keep in mind that the 
metal immediately in the vicinity of the break is probably weak 
also, and for this reason it is best to remove it for a short dis- 
tance back from the break. 

If the break is a longitudinal rupture, as is usually the case, 
it may be repaired as follows: With an oxy-acetylene cutting 
blowpipe cut away the ruptured and weakened metal leaving a 
rectangular hole in the pipe ds indicated by dotted line in first 
sketch. Then a rectangular patch of the same thickness and form 
may be obtained by cutting it from a stock or scrap length of 
the same size and class of pipe, or it may be readily formed from 
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a piece of sheet steel of the same thickness as the pipe wa 
this thickness is 4% inch or more the edges of both the hole 
the patch should be beveled to a 45 degree angle with the cu: 
blowpipe so that when the piece is inserted a 90 degree ve; 
be formed, thus permitting the welder to obtain full penet: 
of the joint when he butt welds the patch in place. (A | 
of rod welded to the patch will serve as a handle by whi 
can be held in place during welding and is readily cut off 
the blowpipe after the welding is completed.) This type 
pair can be fully completed in an hour or two, can be mad 
very small expense, and has the decided advantage of being 
manent. 





LOUISVILLE HAS BUSY WELDING SCHOOL 


The Louisville Institute of Technology—the name by w! 
the Louisville Y. M. C. A. Schools are known—is performing 
real service in the automotive and autogenous welding field 
Kentucky and the South by conducting an automobile and w: 
ing school which supplies the industry with a large number 
trained men for maintenance and repair of automobiles, truc! 
and tractors and for all classes of oxy-acetylene welding. 

Both the auto and welding schools are fully equipped with + 
most modern facilities. Several standard makes of automobil: 
are available for study on the floor of the auto school. Thx 
are ten complete acetylene welding stations in the welding depart 
ment to which the gases are supplied through a piping systen 
Both departments are in charge of experienced and capable n 
and the courses are so planned as to give the students as mu 
practical work as possible and at the same time, make 
familiar with the underlying reasons and theories. 


Louisville Welding School’s Display Shown at County Fairs. 


Separate courses are given in both auto and welding depart 
ments, but they ¢an be taken together if desired. The cost is ver) 
reasonable and the day and night classes give the student an 
opportunity to take advantage of thorough instruction in thes: 
branches at minimum’ expense. 


In order to advertise these departments and to make the public 
more familiar with the value of their work in this direction, th 
Louisville Y. M. C. A. Schools took space at several recent 
county fairs in Kentucky, as well as at the Kentucky State Fai 
in Louisville, where they displayed some of the equipment used 
in the schools and gave practical demonstrations of welding and 
cutting by the oxy-acetylene process. A representative of t! 
Kentucky Oxygen-Hydrogen Company was in charge of this part 
of the work. This method of publicity proved to be so hig)! 
successful that both the auto and welding schools now have w2'' 
ing lists. 
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Users of G-E Welders 


Atchison, Topeka and Santa Fe R. R. 
Atlantic Coast Line R. R. 

Baltimore and Ohio R. R. 

Big Four R. R. 

Canadian Pacific R. R. 

Central New England R. R. 

Central Railroad of New Jersey. 


Chicago, Milwaukee and St. Paul R. R. 


Colorado and Wyoming R. R. 

Denver and Rio Grande R. R. 

Detroit and Mackinac R. R. 

Eastern Kentucky R. R. 

Grand Trunk R. R. 

Grasse River R. R. 

Gulf, Colorado and Santa Fe R. R. 

International and Great Northern R.R. 

Lehigh Valley R. R. 

Los Angeles and Salt Lake R. R. 

McCloud River R. R. 

Michigan Central R. R. 

Missouri and Texas Rwy. of Texas. 

Missouri, Kansas and Texas R. R. 

New York Central R. R. 

New York, Chicago and St Louis R. R. 

New York, New Haven and Hartford 
R. R. 


New York, Ontario and Western R. R. 
Northern Pacific R. R. 
Panhandle and Santa Fe. 
Pennsylvania R. R. 

Seaboard Air Line R. R. 
Southern Pacific R. R. 

Ulster and Delaware R. R. 
Union Pacific R. R. 

Virginian Ry. Co. 

West Virginia Northern R. R. 
Western Pacific R. R. 
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GENERAL ELECTRIC 






A Recommendation 


Worth-while savings are being effected by leading 
railroads thru the successful use of G-E Welders. The 
Santa Fe finds G-E Electric Welding Equipment so 
much to its liking that this railroad is using over 80 
G-E Welding Sets. 

w 


G-E engineers have thoroughly studied the application 
of electric welding to the various needs of railroad 
shops, roundhouses, etc.—and have developed several 
types of welding equipment to accomplish the work 
required. 


For complete welding service the General Electric 
Company offers single-operator and multi-operator 
units, portable and stationary, also semi-automatic 
and full automatic welders. Ask the nearest G-E 
Sales Office for complete information. 


General Electric Company 


Schenectady, N. Y. 
Sales Offices in all Large Cities 
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Hints for the Welder 


When you finish an interesting prece of work, can you set down on paper the manner in which you 
went about the job . how you prepared the work and how the job was done ? Have you learned some 
litle stunt every welder ought to know ? Contributions fo tus department are pard for. Werte it 
down any old way — Il polish it up. Make a rough pencil sketch and our draughtsman will Ax it up 


tine. Bine drawings are more practical than pho 


are warting. 


. Do it today — the men on the fring hine 


L.B. Mackenzie, Editor. 
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BRAZING NICKEL-PLATED PIPE bit of plating had peeled off, nor had it become tarnished. 1 
By George Reed” clay inside being now dry was easily reamed out with an ordi 
The other day the “Boss” handed me about 12 inches of 34-inch long screw driver and the extra metal removed and rounded o: 
polished nickel-plated brass pipe with both ends plain. He told ” 2 nice ball shape. T am willing ~ adait that there was quit 
me t0:Bt ee inch of tinaderd piece thread: Wi eie.cad and braze a bit of decorating in order to do this job but, as you knoy 
over the other end, giving it a ball effect, as per Fig. 1, without now, sour Semons need 9 lot of suger. 
damaging the plating. WE 
Now to thread one end without showing any vise marks was TSE mee Cc “gy JOINT 
i difficult. I simply split a short pi f ol ‘ wre 
— simply split a short piece of old rubber hoce Today the solid, permanent joint is much sought for and | 
Sprinkled borax é been attained by several methods of welding. The chief metho 
Ma ‘losed end - Water —. } y Wall of pipe on some lines is to use the arc-welded seam joint. 
rounded by Bema / Prax end to be This type of joint has several advantages. The equipment 
brazing brazed welding machine, can be purchased for about $400 and up, 
used for other purposes. 
Then there is the elimination of preheating and other 
Clay preparatory work which adds to the cost per joint. 
There is no reason that the arc-welded seam joint should ; 
prove a perfect joint. 
The arc-welded seam joint is exceptionally good for specia 
work, such as crossings, curves and switches, which have mai 
a short lengths of rail and are always getting loose and causi: 
4 frequent repairs, thus adding to the maintenance. 
3/4 standard [': ea 
« pipe thread ¢-: \iweaged d 
Z fn} : SOAR ‘3 2 4 9 
Asbestos Sheet on welding table 3 
Fig. 1 Fig. 2 in Weld 
Are-Welded Seam Joint. 
one side and after cleaning it inside slid my nickel-plated brass 
pipe inside it and had no further trouble, but to braze the other In repairs to old work the writer has found the following 
end was a lemon that tasted somewhat bitter. However, here method to be good: After the joint has been tightened up, nut 
is the way it was done: locks not used for both heads of bolt and nuts are welded to ‘is! 


We are on a construction job where we have so little use for 
brass or copper that we do not stock any, therefore I could not 
find any brass that I could use as a filler, not even a cent, so it 
had to be a case of build it up with brazing rod as filler. 

In the first place I filled the pipe full of fairly moist clay, 
then standing it on end I banked it up from bottom to top with 
wet clay, making a cup at the top in which I kept adding a little 
water, then I lighted my torch and started warming up the wall 
of the pipe, just the end (that was all that was visible), and it 
was a very delicate business. As the end of the pipe began to get 
warm I sprinkled a little borax on the clay that was inside of 
the pipe. The reason for the borax is that when the first melting 
of the brazing rod occurred it liquified instead of remaining in 
a ball and oxidizing as would be the case without the borax. 

Then when this liquid or molten brass was level with the top 
of the pipe walls they too commenced to melt and mix, thereafter 
I carefully increased the height of the deposited brass until there 
was enough to allow for rounding off, and then I left it for an 
hour or so to cool off. 

Upon returning to the job I took off all the clay and looked 
it over, and it was really a “grand and glorious feelin’,” not a 


plates, also nut is welded to the bolt. By doing so the nut is held 
absolutely tight and cannot let the bolt get loose, thus adding 
strength to bolt. 

The bottoms of fish plates are heavily welded to base of rai! 
and under the base of rail at joint is welded a plate %x8x24 inches 
As 12 inches of the base of each rail is heavily welded to this 
plate, on both sides of base, and the two fish plates are also hea\ 
ily welded, one can see that a cheap, solid and even joint is ob 
tained. 

Also we have a perfect conductor for current in this ari 
welded seam joint, and the cost of about 53 cents per bonded 
joint is done away with while making a solid joint, thus adding 
to the favor of this type of joints. 

Some electric railways make the most of their curves and other 
special work. Especially on crosses the electric arc can play au 
important part. 





MOTOR BLOCK REPAIR WITHOUT PREHEATING 
By C. M. Johnson 
This motor block had the main bearings run in and could no! 
be taken out. The hole at the bottom was caused by a connecting 
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=—— STEEL WELD 


The UNITED STATES WELDING COMPANY, makers of “U. S.”’ Oxy- 
Acetylene Welding and Cutting Equipment believe that steel, although welded 
extensively, presents more difficulties to the. average welder and is less un- / 
derstood by him than any other metal in common use. Too many operators 
are satisfied with external appearances and overlook the most important 
point of THOROUGH FUSION. In order to stimulate interest and furnish 
an incentive for these welders to examine and improve their own work, 
thereby raising the standard of welding, the UNITED STATES WELDING 
COMPANY offers a cash prize of $100.00 for the best Oxy-Acetylene Weld 
made in steel plate and submitted for examination before March Ist, 1924. 





OAS ee 


Since the purpose of this offer is to elevate the standards of welding, con- 
testants will be limited to those actively engaged in welding. 


CONDITIONS 


: 
1—Contestants must be men who are actively engaged reinforce. Contestants may select their own stock, 

in welding. Salesmen, Demonstrators and Instruc- filler rod, pressure, etc. ; 
tors are not eligible for this competition. It is, 
however, open to Shop Owners who do some of 
their own work; Foremen who spend part of their 
time in actual welding, and Supervisors who spend 
a part of their time in actual welding. 


3—While each contestant is limited to one sample, ; 
he may make as many samples as he desires in his 
own shop and submit the one which he thinks will 
represent his best efforts. The contestant must 
break his own sample THROUGH THE WELD. 

2—It is desired to standardize upon the size of sam- Retain one-half for identification and send us the 
ples as much as possible without making the selec- other half. 
tion of stock too difficult. Each of the two pieces 
to be welded together should be '4 in. thick, 3 in. 
wide and 6 in. long. These dimensions are the 
minimum limits. Slightly larger stock can be used. 


4—The Coupon below must be filled out IN FULL 
and accompany the sample. (Do not paste cou- 
pon to sample.) 


























The ends of these parts are to be butt welded so +A Hg We 3 2 ga reach: ey aGiew by : 
as the cross section of the weld when broken will er Saree r A 
be 4x3 in. The weld must be made from ONE No deposit or fee is required, nor is the contestant 4 
SIDE only and left flush with the surface. Do not under any obligation whatsoever. - 
INSTRUCTIONS \ 
Select your own stock; Prepare the weld according to your own ideas; Weld from : 
One Side only; Break your weld cold in a vise; Break must be made through the weld i 
itself; Send one-half prepaid to the address below, with the coupon completely filled out : 
and tied to your sample. ; 
. ‘ e b 
UNITED STATES WELDING CO., Inc., Minneapolis, Minnesota | 
(Makers of famous “U. S.”” Welding and Cutting Apparatus) 
’ (1) ‘ 4 : 
; , DD... pedidecdpaedheine 
This coupon must # United States Welding Co., Inc., = é | 
§ Minneapolis, Minn. } Roe : ‘ 
be attached to 4 I hereby certify that this weld is my own work and that I make my living by welding. ‘ { 
- § Name e Le 
every sample which {. ; f 
y TET OCE ants erneervececeso inne +--coercuvatolinllatihiintaedeciiemeeciiidemndurtipeenaiatsheosaoacisastnescesssonesatdhanssnaniibyuciownesiecreetecésitendaiesebdaientinsclenieidsesividinnspupcanpesttinbvenatisenertirste , e 
is submitted. é City Se i | i a ee ae a ee a : : 
e Employed by ; ; 
Do not paste coupon ; Make of Torch used 
t l g Make of Acetylene WRO8 easier soil : 
= sampic. : Make of Oygem weed incase .niccceersmeennipnstesivioneoeee : ; 
: Make of Filler Rod weeQhii..iccc.sscccsssecescnssiee ’ a IS eS 
i 
i 











rod coming loose. The owner did not want to have the block 
preheated because he was afraid that it would be warped out of 
shape. In order to make the repair without preheating we took 
a piece of sheet steel about 1% in. thick and shaped to the size 
of the hole, letting the edges lap over about %4 of an inch. Then 
we used a hack-saw to saw from one end down through the cen- 

















wekled Finished here 
Slot up. Piece of steel plate 
after. 
poten ef Sawed through 
to release 
expansion 


Cylinder Welded Without Preheating. 


ter to about % of an inch to the edge. We laid the piece of 
steel over the hole and commenced brazing from the center down 
to the edge, then brazed from where we had started around to 
the other edge, leaving only the opening made by the hack-saw. 
We waited about an hour for it to cool, then welded the hack- 
saw cut with the steel rod. We found that by cutting this little 
slot we had taken care of the expansion and contraction very 
nicely, so that our repair was a permanent one and the block was 
in perfect alignment when it was finished. 





BUILDING UP TIRE FLANGES 
By H. D. Odell 


I happen to be on a railroad that is mostly curves, and conse- 
quently it is very severe on locomotive tires. In building these 
tire flanges up it has been a hard matter to find a welding rod 
which would flow smoothly and yet be hard enough, after passing 
through the electric arc, or if it were hard enough it was 
almost impossible to get it to fuse with the tire. At least I thought 
so for a while, and rejected several samples of rod on that ac- 
count. Finally I reversed the polarity of the welding machine 
just to see what action it would have on hard rod (trying the 
remnants of samples), and I found that those I condemned the 
worst showed up the best; fusing with flange in good shape, and 
smoothly enough not to interfere with running condition of en- 
gine. I find that the more you become accustomed to the rod the 
nicer job you can do. It being comparatively easy to get two 
drivers in six hours, as against five to seven hours each with 
acetylene. 


Much of the rod I find suitable for this work is advertised as 
acetylene rod, the advertiser evidently not knowing he has an 
equally good rod for electric purposes. 





WELDING SLEEVE OF ROCK DRILL MACHINE 
By J. H. Arnison 

You will notice by the sketch what they look like, and I may 
say we are the only firm in this country that are making a suc- 
cess of same. The welding rods we use are the scrap pieces of 
haulage cable that are laying about the mines here. We only 
started to use it after many. tests, as it gave the best results of 
all the material we tried. It is a high carbon steel, some people 
call it plow steel. First of all we have firebricks arranged, as 
you will see by the sketch, so as to keep the heat in the sleeve. 
Then we make the sleeves red hot in a smith’s fire, put it in the 
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oven, and start welding. This is how we do the welding: w, 
the torch to a neutral flame, then with the neutral flam, 
build the lug up about % of an inch, then we adjust the ; 
to a carbonizing flame, that is an excess of acetylene 

1% an inch, and finish that lug, then we turn the sleeve a; 


10 any 
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Method of Repairing Sleeve. 


and do the other lug the same way, when that is finished we put 
theth in powdered asbestos, so as to let them cook slowly, the 
it is easier to machine them. We then machine them to size 


— firebrick 
Uy 





| Space for 
-— Sleeve 








Welding Table 


Use of Firebrick. 


and harden them; they last approximately as long as a new on¢ 
There is one thing I forgot to mention, that is we use a 200° 
cast iron flux when we are welding the sleeves. 





COURT DECIDES GENERATOR IS SAFE 


An interesting decision was rendered in Circuit Court at 
Chippewa Falls, Wis., when Judge E. C. Higbee, of LaCrosse, 
sitting for Judge James Wickham, directed a verdict ordering 
Fred Olmstad, a Chippewa county farmer, to pay for an 
acetylene lighting plant, which he has refused to accept on the 
claim that it was dangerous to use. 
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NONOX SWEDOX 
LEKTROX SWEDOX 
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SQUARE EO CASTOx 
MANGANOX 








GAS CARBOX 
ARO CARBOX 


VANOX 
NICKOX . 

KROMOX 

RAILOX 


CASTOX 























SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


ALUMINOX 





BRONZOX 
BRAZOX 
TOBIN BRONZE 














COATED ELECTRODES 








CASTOX-BRONZOX 
ALUMINOX FLUXES. 


American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 


analysis required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 


This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will k:ep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request, A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW. 
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COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anp CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 
PHILADELPHIA PITTSBURGH CHICAGO SPRINGFIELD, MASS 
and NORFOLK 













COPPER ALLOY RODS 








FOR SALE or LICENSE 
WELDING PROCESSES 


A successful English Company, owners of 
the following U. S. A. patents, 1312354, 
1441687, 1441686, 1341647, 1339515, 
1265453, 1387157, 1441685, 1441688, 
and Canadian patent Nos. 226020, 
226018, 226029, 226023, 193621, 
195766, 226017, 226019, 226021, are 
desirous of entering into negotiations for 
the sale or license of these patents. A 
complete plant for the manufacture of the 
materials could be supplied from stock and 
all the expert assistance necessary to in- 
sure satisfactory working will be provided. 


Apply— 
Nov. 9th to 27th 


MAJOR JAMES CALDWELL 
BELMONT HOTEL, NEW YORK 
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Just off the press! 


THE WELDING ENCYCLOPEDIA 
Third Edition 

The only book that covers COMPLETELY all 

branches of the art of welding 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, 
you 
need 
this 


book b 


s 


THE WELDING ENCYCLOPEDIA, Third Edition, 
ts the most complete book of welding 








information that has ever been published 


It serves every possible need for information on all of 
the welding processes. Whether your shop is engaged in 
production welding or repair welding, or both, whether 
you use the processes for only one metal or for a variety 
of different metals and different types of joints, The 


Welding Encyclopedia furnishes you with expert advice. 


which pays for itself by increasing the quality of your 
work. The Welding Encyclopedia is not restricted to the 
welding knowledge that can be imparted by a single 
writer. On the contrary, each subject is discussed by a 
recognized authority on that particular subject. About 
fifty of the best known authorities on welding subjects in 
the world have contributed the results of their experience 
and research along special lines. 


In compiling The Welding Encyclopedia the editors 
have had put at their disposal a vast fund of information 
which could not be made available through any other 
source. The result is a single volume covering the entire 
range of problems which can arise in the application of 
any of the welding processes, and this information has 
been so carefully arranged and cross-indexed that any 
portion of it is instantly located. 

The Welding Encyclopedia describes in detail the 
theory and practice of every welding process, and tells 
how to weld every weldable metal by each of these 
processes, giving detailed instructions for handling such 
important welding jobs as boiler welding, sheet metal 
welding, tank welding, pipe welding, automobile weld- 
ing, cutting, rail joint welding, railroad welding, etc. 





It tells how to prepare parts for welding, how t 
preheat, how to anneal, how to test welds and how to 
select welding material. It explains the meaning of al! 
words and terms found in welding literature. It gives 
the trade names of all products used in the welding 
industry, giving the name and address of the manufa: 
turer in each case. 


It tells how to take care of welding equipment so as 
to get the best results from it and keep maintenance 
costs down. It gives the federal, state and insurance 
rules and regulations for the installation of welding 
equipment, and its application to important work. There 
is also a splendid collection of charts and tables used 
for welding information, grouped together for conven 
ient reference. 


A new and valuable feature which has been added in 
publishing the Third Edition is a complete chapter on 
the training of operators. This chapter outlines lessons, 
exercises and examinations for a complete course in 
both oxy-acetylene and electric arc welding. Through 
out these instruction courses references are supplied to 
the instructor and student so that they may find instantly 
the portions of the text which cover the topics in the 
outline. 

The text is profusely illustrated with photographs anc 
drawings made especially for The Welding Encyclopedia 
No detail has been overlooked which could make The 
Welding Encyclopedia complete and practical. 
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gives you the answers 


The editorial office of The Welding Engineer is recog- 
nized as the headquarters for authoritative information 
and help on all branches of welding, and conducts a 
large volume of correspondence helping welders and 
welding departments out of their difficulties. In a 
period of eight months it was found that 95% of the 
problems submitted to this office were answered di- 
rectly from the pages of The Welding Encyclopedia. 

Think of the time all these welders would have saved 
by providing themselves with a copy of The Welding 
Encyclopedia in advance! Don’t wait until you get into 
trouble, or run up against a hard welding problem, but 
get the information in your hands now. Then, when you 
want it, it will be instantly available. 


Whatever your troubles may be, you will find that 
The Welding Encyclopedia furnishes expert advice and 
instruction. 


The table of contents below can give you only a very 
general idea of the scope of this work. Send for the 
book and give it a careful examination. We guarantee 
that it will be fully satisfactory and if not we will cheer- 
fully make a refund. Send the coupon today. 

CONTENTS 
1. Illustrated encyclopedia cov- 9. Rules and Regulations. — 


ering all words, terms and trade What can be welded and what 
names used in weldin cannot be welded. Rules also 


THE WELDING ENCYCLOPEDIA 


2. Oxy - Acetylene Welding. 
Aluminum, Steel, Cast Iron, 
Copper, Brass, Bronze. (Full in- 
structions for welding each of 
these metals.) 

3. Electric Arc Welding.—Com- 
plete instrustions for welding all 
metals, studding, cutting, etc. 
4. Electric Resistance Welding. 
—Includes Butt Welding, Line 
Welding, Percussion Welding 
and Spot Welding. 

5. Thermit Welding—The most 
complete treatise on this process 
ever published. 

Boiler Welding.—An import- 
ant subject for the welder to 
study. 

7. Complete chapters on Pipe 
Tone. Rail Joint Welding and 
Tank elding, explaining pro- 
cedure in detail. 

8. Heat Treatment of Steels. 


govern the installation and oper- 
ation of equipment. 


10. Complete instruction courses 
in Oxy-Acetylene and Electric 
Arc Welding. Lessons, Exercises, 
Reference Readings, Examina- 
tions. 


11. Charts and Tables.—A fund 
of welding information at a 
glance. Includes color chart 
showing colors at various tem- 
peratures, and color chart show- 
ing proper adjustment of oxy- 
acetylene welding flame. 


12. Condensed Catalogs. — Up- 
to-date information about the 
leading makes of welding ap- 
paratus and supplies. The Buy- 
ers’ Index is a convenient and 
reliable guide to the man who 
purchases or recommends weld- 
ing apparatus. 


437 Pages 
600 Illus- 
trations 
Flexible 
Leather 
Grain 
Binding 
Gilt 
Edges 








Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 

Please send me a copy of The Welding Encyclopedia, Third 
Edition, for which find enclosed five dollars. I “é that I 


may keep it for five days for examination and if it is not satisfactory 
I may return it and you will refund the purchase price. 


Name _ 





Street _.. 





Postoffice 
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PRESSURE WELDING COMPETITION 


French Welding Society Has Interesting Contest 
for Welding Small Tanks by Oxy-Acetylene Process 


Paris, France. 
Friday. 
Dear Ed: 

“So this is Paris!” Expresses volume. This village is cer- 
tainly in a class by itself. I imagine first impressions are the 
most lasting and being different in so many respects to our 
customs they are mighty interesting. 


I won’t bore you with any more of my impressions just 
now for | want to tell you about my visit to the famous 
“l’Office Central de l’Acetylene et de la Sudure Autogene.” 
As you probably appreciate, the Oxy-Acetylene Welding and 
Cutting industry owes a great deal to the efforts put forth 
by the French society. The engineers in charge, namely, 
Messrs. Granjon and Rosemberg, I had always heard much 
about so was naturally very anxious to meet them. Being 
in Rome, so to speak, I decided to do so as the Romans do, so 
instead of telephoning for an appointment as we would at 
home, I wrote a letter. I was mildly surprised to have a reply 
the next day written in English. As you may depend, I was 
tickled to see that there was someone on hand who could 
“Parley vous English.” The letter was signed by M. Rosem- 
berg, who said he’d be glad to see me at ten o’clock the fol- 
lowing day. I was all ready but seeing it was quite a jump 
from my place I hailed a taxi. 


I was met by the interpreter who informed me that Mon- 
sieur Granjon was not there. He was still on his holiday 
(vacation), but Monsieur Rosemberg was in and would pre- 
sent himself very shortly—lI liked the interpreter. He had a 
good sense of humor and spoke very good English. I learned 
from him that Monsieur Granjon spoke no English but Mon- 
sieur Rosemberg knew a little. About that time the famous 
Rosemberg, himself, appeared. The Frenchmen certainly are 
affable and M. Rosemberg is no exception. The reception 
was most cordial. The merry twinkle, which seems to be 
ever present in his eyes, wins you right away—lI’ll tell you 
more about him later. 


The laboratories proved very interesting. First, in the gen- 
eral floor plan, are the offices; then comes the assembly or 
lecture hall; beyond this is the testing shop for welds; next the 
training quarters; then the testing room for apparatus fol- 
lowed by a museum and experimental laboratory. In the lec- 
ture hall, meetings can be held. It is here too, that the stu- 
dents are given lectures. The walls of this room are covered 
by all the various styles and types of French blowpipes, reg- 
ulators, gauges, goggles and accessories pertaining to the in- 
dustry. The shelves are well filled with books and on the 
tables all current periodicals. 


The Testing shop for welds contained various machines for 
making different tests. These were well arranged and bore 
evidence of being used a great deal. 

The Training quarters were not quite as large as might be 
expected. The system employed for training is very good 
and the support received from the different manufacturers is 
wonderful. All the Oxygen, Acetylene, Carbide, and Appa- 
ratus is supplied free by the French manufacturers. They, 
apparently, are far sighted enough to see that the only way 
to create more welding is to produce better welders. This 
they do by education. Not only this, but the whole laboratory 
is supported by the manufacturers. The oxygen makers bear 
their share; the acetylene their share; the carbide, apparatus 
and various producers all carry their share. Even the goggle 
people contribute. It is all for the good of the cause. As a 
consequence, if anything is needed, the engineers in charge 
simply make their wants known and they are supplied. 


The room for apparatus testing is well supplied with equi 
ment for accurately gauging and checking the consumption 
gases used by different makes and styles of blowpipes, sto, 
and other gas apparatus. 

The last room, which I have called the museum and exp 
mental laboratory, contains many rare sights. Blowpipes 
every kind and description can be found here, as well as acet 
lene cook stoves, lights, acetylene gas engines, etc., etc. 
we entered a new type of gas éngine was being dmonstrat 
with the expectation of opening up another field for acetyle: 
Some antiques in the torch line were well worth charging a: 
admittance to see. 

In a detached building the working acetylene generators ar: 
kept. Some of these were so very much different- from a: 
others that I had seen that I had them explained in detaj 
One in particular was rather novel. It was of the detached 
bell type. The main generator had a series of cups arranged 
around the circumference of a four foot circle. As the gas bell 
receiver dropped, it caused one of these cups to empty its 
charge of carbide into the generator, thus generating enoug! 
gas to refill the gas bell. 

A very interesting series of tests had recently been com- 
pleted by the laboratory and I was mighty glad of the oppo: 
tunity of goin® over these with Monsieur Rosemberg. I: 
seems that l’Office Central De !’Acetylene had appointed a 
committee, including some of the biggest engineers in France, 
to act as judges in a contest for welders. The object being 
to gain a general conception of the relationship between vari 
ous welders working: under similar conditions. You car 
imagine what a beautiful time this committee must have had 
scheming out a general plan, but they did it with the thor 
oughness which always characterizes the French. 

It was decided that fifty welders would be allowed to com 
pete. The objects to be welded would be steel cylinders meas 
uring approximately 26 inches long by 4 inches in diameter 
The steel to be of 10 gauge. The welding to be done was 
as follows: 

ist. The long seam. 

2nd. Both ends. 

3rd. A pipe nipple in one of the ends, to permit testing. 

This meant that there was to be about fifty-two inches of 
welding on ten gauge steel. The parts to be welded, namely 
the shell of the cylinder, the two ends and the pipe nipple were 
all prepared beforehand by one of the manufacturers. All 
the operator had to do was assemble it and do the welding 
Of course the best grade was scheduled for the fellow doing 
his job in the fastest time; using the least amount of Oxygen 
and Acetylene, and producing the best looking and strongest 
weld. However, the fastest operator might not be the one 
producing the strongest weld so provision had to be made to 
take all things into consideration. In arranging for the grad- 
ing of the results the following 1ules were made: 


ist. Acetylene gas consumed: 2 points for every 10 litres 
registered. 

2nd. Oxygen gas consumed: 2 points for every 10 litres 
registered. 


3rd. Time for completing the test: 2 points per minute. 

4th. Hydraulic test: 2 points per each kilo constituting the 
difference between the bursting pressure and that of 150 kilos. 
On the other hand if the cylinder bursts at a greater pressure 
than 150 kilos, there will be deducted as many points as the 
kilos registered more than 150 kilos. 

5th. The appearance: These points to vary between 0 
and 50. 

At first when this was explained to me, I couldn’t quite 
make out why, if it was points they were awarding, that the 
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THE LATEST TYPE 
WILSON SINGLE ARC 
PORTABLE .WELDER 


COMBINES 


FLEXIBILITY, CAPACITY 
AND PRICE FEATURES. 
COMPLETELY WIRED, 
READY FOR OPERATION 





WILSON “Golor-tipt” 


WELDING METALS 


FOR 


STEEL - BRASS - BRONZE - CAST-IRON 
MALLEABLE IRON - MONEL METAL 


WILSON WELDER & METALS CoO., INC., 132 KING ST., NEW YORK 



















You can do your work 


better with TORCHWELD, 


because 
TORCHWELD TORCHES are 


designed from inlet to tip to give 
greatest welding efficiency. 


Equal pressure of gases gives 
ideal flame. 


Inbuilt safety devices prevent 
flashbacks and other accidents. 
Durable construction reduces 
maintenance cost to a minimum. 


SPECIFICATIONS FOR 
No. 4NF OUTFIT 


1 


No. 4 NF Welding Torch 
(Adjustable head nome 
Length 20”, Weight 24 ounces. 
Torch head of 50° or 75° 
optional. 

Gas Mixers, Nos. 0/6, 7/8, 
and 10/12. 


8 


6 Welding Tips, Nos. 5, 6, 7, 
10, 12. 


1 


Each, right and left hand 
ose Connections, Torch 
Wrench, Pressure Chart and 
Instruction Book, 


Send for your copy of the New TORCH WELD Catalog, No. 23 


TORCHWELD EQUIPMENT CO. 


Fulton and Carpenter Sts. 


CHICAGO, ILL. 


\ Torchweld No.4NF, General and 
\. Heavy Duty Welding Torch 
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greater the gas consumption the more points were credited; 
while the higher test resistance should take away points. 
than the highest that counted most. ! was presented with a 
little chart showing the results in a nutshell. If you follow it 
Finally I saw that it was the lowest number of points, rather 
through you can easily see how it works. 
Just follow No. 1 across with me. 
Time-—29’ 30” @ 2 points per minute..........0........ 59 
Acetylene Gas—163 litres @ 2 points per decalitre 32.6 
Oxygen Gas—186.4 litres @ 2 points per decalitre 37.3 





Total points on time and gas.............................128.9 
The weld is then graded according to its appear- 
ie f | Ke eR Rae Cah ange eet Fee 17 
Next the Hydraulic test is given: 
It bursts at 118 kilos. 
The difference between 150 and 118 multiplied 
by 2 equals.................... RO TORN AOS Aa EES A 64 





GRAND ‘TUBB iiias chciedetien we concsicdnae 
Brings placement number of 32. 

These figures seem to fascinate me, Ed. I don’t know 
whether they will appeal to you in ihe same sense as they 
do me or not. It really don’t make any difference where 
these tests were made, whether in one country or another; 


masae---- 209.9 


SHOWING RESULTS OF 50 COMPETING WELDERS 


a's «@ 2 a w a » ~~ = rT) 3 > 
ie ~~ by —E © cB © tuD st 2s &s 
2g8 222 25 25,3 = 82 5 Gos28 £3. =22828< x 
SP 55 fo £ §eket Reed Bouse SSS Seywere & 
Z50 ZSO SSEA <2058 COOSE <SSh0 The BROSAm< © 
l 41 29°30” 163 186.4 17 118 209,9 32 
2 43 29’ 150 175 15 134 170 16 
3 44 44’ 195 257 14 170 172,4 18 
a 15 39°30” 132 152 16 123 205,8 31 
5 6 26°30” 143 170,7 14 146 137,7 6 
6 ) 43°30” 138 159 18 167 147,4 10 
7 36 49’ 209 300 24 154 219,8 37 
8 38 40’ 149 188,5 14 134 193,5 26 
9 24 38’30” 178 250,7 19 170 152,7 12 
10 40 43'30” 201 273 12 163 180,8 20 
11 46 48’30” 199 243,5 29 153 211 33 
12 49 38° 192 232 26 134 218,8 36 
13 1! 30°30” 172 181,4 18 143 163,7 15 
14 37 37° 160 171,4 15 170 135,3 5 
15 42 40°30” 186 195,7 14 136 199,3 29 
16 - 56’30” 248 297,8 22 170 228,1 41 
17 22 41°30” 181 191 17 154 170,4 17 
i8 28 37 218,5 255 21 146 197,7 28 
19 25 55 2U6 ££8,5 23 152 218,3 35 
20 21 a" 112,5 137 16 147 129,9 2 
21 19 31°30” 178 189,2 24 154 156.6 13 
22 ‘ : 194 267,8 17 154 191,3 25 
23 5 49°30" 261 285 16 149 226,2 40 
24 14 ay’ i170 197,8 11 156 158,5 14 
25 30 41’ 130 159 9 166.8 132 4 
26 20 36’30” 138 159,5 17 116 217,6 34 
27 48 33’ 164 172,8 5 170 128,3 1 
28 35 44°30” 241 261,4 17 135 236,5 43 
29 l 45’ 221 256,4 18 170 183,5 21 
30 32 51’ 225 287 16 121 278,4 49 
31 a1 WW 125 138,5 15 145 139,7 7 
32 10 56°30" 226 235 27 138 256.2 46 
33 34 52’ hou 240 15 121 261,8 47 
34 14 64’ 252 272 20 149 254,8 45 
35 8 32°30” 144 176,4 19 112 224 39 
2 47 37°30” 165.8 178 20 170 143,7 & 
37 18 25’ 193 207 8 26 117 222,1 38 
32 26 55°30” 271 295 26 159 241,2 44 
39 17 61’ 170 195 13 162 196 27 
40 33 61’ 294 342,8 25 160 264,3 48 
41 45 50°30” 223 251,4 15 170 190,9 4 
42 7 44’ 224 232,8 i8 157 190,3 23 
43 29 32’ 123 1328 22 129 179.1 19 
44 29 43°30” 230 250 24 101 395 50 
45 23 44’ 189 198 20 150 185,4 22 
46 13 34°30” 127 185.7 24 154 151.5 11 
47 sa 31’ 133 162 20 159,2 131.8 3 
48 27 49’ 185 08,5 18 129 236 43 
49 12 38°30” rn 295 12 170 145,8 9 
50 3 32’ 143 177 23 125 201 30 


here we have valuable data, not on the work of beginners but 
of experienced welders. Let us glance over some of these 
figures, Ed. I'll gamble you'll gasp for breath. Take Welder 
No. 37 for example: His time to execute the fifty odd inches 
of welding is 25 minutes, whereas Welder No. 34 takes 64 
minutes. In other words, No. 34 requires more than 150% 
more time to do the same work than No. 37 does. Their final 
marks are 38 and 45 respectively. ad 

Let us appl? the same comparisons to the gas consumption. 
Here we have Welder No. 33 usitig 294 litres of Acetylene 


44 THE WELDING ENGINEER 


November. 1: 


and 342 litres of Oxygen. His final mark is 48. Welder > 
20 on the other hand does the same amount of work on | 
than half of No. 33. His consumption as you see was 
and 137 litres respectively. But look at his final mark. 2 

to the best welder in the whole lot of fifty. Incidental! 
addition to the smallest gas consumption, this man mad. 
to the fastest time. However, his weld was not as goo 
it might have been, you see it broke under a pressure o{ 
kilos. This is a little below average, if 150 kilos is to be | 
strued as such. 

Welder No. 7 seems to have done quite a strange ¢! 
He has used 209 litres of acetylene to 300 litres of oxy; 
In other words about fifty per cent more oxygen was 
than the ideal “one to one” ratio. But despite this fact - 
the fact that the judges said his weld didn’t look very g. 
(evidence by the point 24 awarded) the hydraulic test sho. 
that it was a weld above the average. 




















Welds Submitted in Competition. 


It is interesting, too, to note how many real good welds a: 
to be found in this list. Take Nos. 3, %, 14, 16, 27, 29, 36, 41 
and 49, these all show the maximum test of 170 kilos. Wher 
nine welds out of fifty hit this mark it is a mighty good show 
ing. But when we go further and see that there are only 
sixteen of the balance that were over the average, it’s hig! 
time that the welding industry takes or makes time to empha 
size the importance and difficulty surrounding good steel weld 
ing. It was just before I came to Europe that I heard of on 
welder condemning another because he referred to a “neutral” 
flame for steel welding, which was so soft that it was “spark 
less.” I couldn’t help but think of that particular chap wher 
Monsieur Rosemberg was telling me about the tests of thes: 
experienced welders. . Welders seem to be the same the world 
over; all given to shouting their own praises and never co: 
ceding that there might be a point or two which they ove: 
looked occasionally. If this unbeliever in “Sparkless” flames 
really knew how to weld steel he would certainly appreciat« 
the importance and desirability of such a flame. 

Thinking perhaps the French engineers had worked 
some kind of a solution whereby the welding fraternity could 
be saved and some of these “Sparkless” heathens converted 
I put the question square up to Monsieur Rosemberg. | dic 
so at a very inopportune moment however, for just then th: 
whistle blew; he glanced at his watch, “Ah! twas ze lunc! 
time,” so out we went to dine at one of those clever cafes. 

Will tell you more next time. As ever, 

SHEP 
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BLOWPIPES 
That Are Right 


Forty years’ experience has taught us how 
to make blowpipes for the varied kinds of gases 
now produced. 
Try Our 
BLOWPIPES for Radiator repairing. 
BLOW PIPES for light brazing. 
BLOW PIPES for heavy brazing. 
BLOW PIPES for lead burning. 
BLOW PIPES for heating work to be welded 
by the oxy-acetylene process. 
Our catalog “BX” illustrates and describes them 
all. Ask for it. 
BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U. S. A. 
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CALCIUM CARBIDE 


Is made from best grade of coke and 
limie. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 
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Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
“‘Federal’’ 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 















non-return- 
= able steel 
W/ = 
2x'% Ss drums con- 
I bis 
1Y4x% taining 100 
YY xl, 2 lbs. net. 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, Iowa 
General Office: - Milwaukee, Wis. 


Distributed by 


Nebraska & lowa Steel Tank Co. 


Omaha, Nebraska 
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ACETYLENE WELDING EMPLOYED IN MANUFAC- 
TURE OF DOBLE STEAM CAR 

4 By C. W. Geiger 

| Accetylene welding is used extensively in the manufacture of 
the Doble Steam Automobile, which is claimed by its inventor, 
Abner Doble, to have reached the stage of perfection in steam 
propelled automobiles. A large plant is now under construction 
; in Oakland, Cal., where the Doble steam car will be built. 

The steam generator is a single tube 476 feet long, made up 











if ————— 








The Doble st Car Chassis—the Steam Generator is Welded by 
Acetylene. 


of twelve spirally wound coils of seamless steel tubing, starting 
with % inch diameter, 16 gauge tube at the bottom where the 
feed water enters and increasing to a tube 13/16 inch diameter, 





Showing the Doble Steam Generator Which is Welded by Acetylene. 


5/32 inch thick at the top where the superheated steam leaves the 
generator. Joints are made alternately by the center and outside 
edges by acetylene welding. After the welding, tubes are tested 








Doble Boiler ard Burner Assembly, 


for leakage at 10,000 pounds pressure per square inch. Spacers 
are placed between the layers of coils and are welded both top 
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and bottom. This generator contains 75 square feet of h, 
surface. The coil assembly is supported from the bottom 
casing. This casing is composed of a nichrome inner she! 
an Armco iron outer shell welded to 14.x%x%-inch steel ch 
top and bottom. Silocell is used for insulation and the casi 
hung from the frame by a three point suspension. The con 
tion chamber is so designed that the fire whirls within th. 
bustion chamber and does not strike the generator coils. 





News of the Welding Trade 


The Louisiana Oxygen Co., Inc., New Orleans, La 
recently elected to membership in the Gas Products Ass. 
tion as an active member. The Pittsburgh Reinforced B 
ing & Machine Co. have been elected to membership as 
associate member. 


Mr. Bordeaux of the Michigan Oxy-Hydric Co. keeps | 
gas customers reminded of the scope of his business by usin, 
a rubber stamp on his invoices: which reads “Do you kn 
that we sell high grade regulators, torches, generators 
supplies for welders?” 





Major James Caldwell, Managing Director of the All 
Welding Processes, Ltd., London, and one of the foremo 
authorities in the British Isles on the subject of elect: 
welding, was in New York this month for a two week 
visit. 





Mr. A. J. Russell, President of the Bettendorff Oxyge: 
Hydrogen Co., Bettendorf, Iowa, made the experiment this 
year of taking two weeks’ vacation. He doesn’t furnish a: 
statistics on the number of fish he caught, but says he had 
so much fun that he contemplates making it an annual event 





The January meeting of the Gas Products Association wil! 
be held in Chicago, January 17th, 18th and 19th, 1924. Ar 
rangements have been made for a special car to accommodat« 
members of this association who wish to go to New York 
City to attend the winter meeting of the Compressed Gas 
Corporation Association, which starts the first of the follow 
ing week. 


The Hauck Mfg. Co., have just issued a new bulletin No. 
506, illustrating and describing the new Hauck Venturi Low 
Pressure Burners. Copies can be secured by addressing th« 
Hauck Mfg. Co., 126 10th St., Brooklyn, N. Y. 





Attention has been called to the fact that when cylinders 
are shipped by express the American Railway Express Co 
requires two tags on each cylinder. It has also been sug- 
gested that these tags be attached separately, so that if one 
is lost the other will remain. 





The plant of the Lincoln Electric Co. has been moved to 
new quarters at Coite Road and New York Central Lines, 
Cleveland, Ohio. The new plant has a private switch from 
the Cleveland Belt Line connecting with all railroads. It 
covers over 185,000 sq. ft. for manufacturing space. Al! 
departments are now moved to this plant and are in full 
production. 





The Chicago office of ‘the Transportation Engineering 
Corporation recently moved from 220 S. State St. to 327 S 
La Salle St. Mr. H. R. Pennington, formerly supervisor of 
the Rock Island Lines has joined the staff of the Transpor- 
tation Engineering Corporation. 








Ne yvember, 1923 


Mr. Lorn Campbell and Lorn Campbell, Jr., have returned 
from their trip to Europe and are back on the job with the 
United States Welding Co., Minneapolis. They report a 
very pleasing and interesting trip, as well as a very profitable 
one, having been successful in making important business 
irrangements with well known European firms. 





INTERNATIONAL ACETYLENE ASSOCIATION 
MEETS IN CHICAGO. 

As this issue of The Welding Engineer goes to press, the In- 
ternational Acetylene Association is holding its 24th Convention 
in the Hotel Sherfian, Chicago. 

Registrations indicate that the attendance will break previous 
records. Committee reports and talks show a decided advance in 
the Acetylene Industry during the past year and point to possi- 
bilities to further progress. 

Program is as follows: 

Wednesday, November 14th 
10:30 A. M.—Address of Welcome................22....... Wm. S.Noyes 


EE OE OS ON Ee OS 
EL el se NED TS SORE EOE id David Ahldin 
Secretary's Address and Report................ ..A. Cressy Morrison 


Report of Treasurer 
Report of Auditing Committee 
Committee—P. Kearny, J. T. Earl, W. A. Cochrane 
Reports of Committees 
Legislative & Insurance............/ A. Cressy Morrison, Chairman 
Membership...............-..-..-....---.--.------Elarold W Cook, Chairman 
pe Ah LE ES ca E. L. Davis, Chairman 
Portable Apparatus............................. ....O. F. Ostby, Chairman 
Training of Welders....................................----....aeorge J. Coleman 
Address....John Plant, Chief Engineer, Bureau of Fire Pre- 
vention and Public Safety, Chicago 
:30 P. M.—Report of Oxy-Acetylene Committee....C. A. McCune 
Committee—G. O. Carter, A. S. Kinsey, E. L. Mills, Wm. D. 
Flannery, S. D. Winger, A. A. Krebs, W. A. McDougal. 
Welding and Cutting in Connection with Car Repair.................... 
LR, 9 RE, “ARE H. W. L. Porth, Swift Refrigerating Co. 
Large Gas Holder Fabricated by Oxy-Acetylene Welding........ 
a TONE ae ARES eo 2 SE wks, ©. Carter 
Research and Development of High Pressure Gauges................ 


io 


ie oe i nee. eeeeton Ceens 
Manufacture of Cylinders.......................--..-.- National Tube Co. 
Thursday, November 15th 

10:30 A. M.—Discussion of Underwriters’ Rules Pertaining to 
Acetylene Generators and Acetylene Equipment. 

Report of House Lighting Committee............................ P. A. Rose 

Committee—Louis Franz, H. Offutt, C. W. Kimball, H. A. 

Adams, W. C. Swift, J. A. Johnson. 


House Lighting...................... een ees ey 
Uses of Carbide Residue................---.....-....---0-0--0-0- F. B. O’Connor 
Publicity Dealing with Acetylene............................ Stuart Plumley 


2:30 P. M.—Visit to Imperial Brass Manufacturing Company’s 
Plant. ; 
Evening—Theatre Party. 
Friday, November i6th 
10:30 A. M.—Oxy-Acetylene Machine Welding.......F. E. Rogers 





Pig Bain Wa sch eaenne ns. E Wagner 
Welding Rotary Lime Kiln.....................................R. R. Orwig 
Po sia cae ewentecnesents J. A.. Nieuwland 
Regulator Coms@trtction..........--....1---.-..-..000-a-.--see-ce-seseeeks. L, Mills 
New Uses of Carbide and Acetylene.................... F. B. O’Connor 


2:30 P. M.—General Facts About Oxygen of Interest to the 
pe OG ES eS a Herman Van Fleet 
Acetylene from the Viewpoint of the State Fire Marshal........ 
oss isco ccscshhinbicicieerccbesicenn oomensuseucs Newman T. Miller 
Presentation of Morehead Medals 
Report of Resolutions Committee 
Committee—E. L. Davis, M. M. Smith, M. Kirchberger 
Election of Officers 
“vening—Banquet. 
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Classified Ads> 


Help Wanted—75c per line, minimum 4 lines 
Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 
‘ ounted S words to line. Add 6 words for keyed address 


SALESMEN AND AGENTS. 

Positions and Territory open for aggressive men to sell 
Milburn Welding and Cutting apparatus, the product of 20 
years’ specialized development and manufacturing experience 
in the industry. Supported by trade journal advertising and 
intensive mail campaign. Stocks carried in principal cities. 
Highest quality of apparatus, Milburn guarantee. 

Preference given to men with welding experience or firms 
with welding trade. Write in confidence. 

THE ALEXANDER MILBURN COMPANY 
1416-1428 W. Baltimore St. Baltimore, Md. 


Attention Job Welding Shops, Welded Tank Manufacturers 
and Pipe Line Companies, do you know whether or not you 
are making a profit on each job? Was a bookkeeper for five 
years and General Manager for three years of the largest 
job welding and tank manufacturing shop in U. S. Furnish 
cost cards for each job, sales letters and general data as to 
various costs of welding. Stop your small leaks. Let me 
start you on the right road to success at small charge. Also 
see that you are properly classified under Workman’s Com- 
pensation. Address 95, care The Welding Engineer. 


A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder 


If you are selling welders’ supplies, keep a few welding rod 
holders in stock. There is a growing demand for this handy tool, 


Write for Prices and Samples. 


C. SORENSEN 


18 E. 16th Street, Chicago, Ill. 




















STATEMENT OF OWNERSHIP, MANAGEMENT, CIRCULATION, 
a a acahtaate BY THE ACT OF CONGRESS OF AUGUST 
of The Welding Engineer, published monthly at Chicago, Ill., for 

Oct 1, 1923. 

State of Illinois—ss. 

County of Cook—ss. 

Before me, a Notary Public, in and for the State and county 
aforesaid, personally appeared L. B. Mackenzie, who, having been 
duly sworn according to law, deposes and says that he is the owner 
of The Welding Engineer, and that the following is, to the best of 
his knowledge and belief, a true statement of the ownership, man- 
agement (and if a daily paper, the circulation), etc., of the aforesaid 
publication for the date shown in the above caption, required by the 
Act of August 24, 1912, embodied in section 443, Postal Laws and 
Regulations, printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor; manag- 
ing editor, and business managers are: Publisher, L, B. Mackenzie, 
Chicago, Ill.; Editor, L. B. Mackenzie, Chicago, Ill.; Managing 
Editor, H. S. Card, Chicago, Ill.; Business Managers, None. 

2. That the owners are: (Give names and addresses of individual 
owners, or, if a corporation, give its name and the names and 
addresses of stockholders owning or holding 1 per cent or more of 
the total amount of stock.) L. B. Mackenzie, 7131 Crandon Ave., 
Chicago, Ill. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: (If there are none, so 
state.) None. } 

4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not 
only the list of stockholders and security holders as they appear 
upon the books of the company but also, in cases where the stock- 
holder or security holder ao upon the books of the company as 
trustee of in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; also that 
the said two paragraphs contain statements embracing affiant’s full 
knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securities in a 
capacity other than that of a bona fide owner; and this affiant has 
no reason to believe that any other person, association, or corpora- 
tion has any interest direct or indirect in the said stock, bonds or 
other securities than as so stated by him, 

5. That the average number of copies of each issue of this publi- 
eation sold or distributed, through the mails or otherwise, to paid 
subscribers during the six months preceding the date shown above 
is........... (This information is required — parr only.) 


. & Cz Manager. 
Sworn to and subscribed before me this 27th day of September, 


(Seal) WILLIAM LEIZBACH-—-No Public 
(My commission expires April 17th, 1925.) 
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BETTER PROFITS FOR YOUR WELDING SHOP 


Rough layers of metal on top of the weld give the appearance of sloppy work. 
them off with a WODACK Portable Electric Grinder, then charge your customer for a 
Finished work means better satisfaction and better profits. You can do 


first class job. 
your drilling with the same tool if you use a 


WODACK COMBINATION PORTABLE ELECTRIC DRILL AND GRINDER. 
Write for details about drilling and grinding the WODACK way. 


Manufactured by Wodack Electric Tool Corporation 


43 S. JEFFERSON ST. 
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“WODACK” 

: Combination Portable 

Electric Drill and Grinder 
Patented Nov. 1, 1921 


CHICAGO, ILL. 


CURRENT WELDING NEWS 


TANK BUILDING PROFITABLE FOR THE OXY-ACETYLENE 
PLANT OWNER, by David Baxter—An elementary discussion of 
the possibilities of increase in profits of the welding shop by manu- 
facturers of tanks and other metal containers—Instruction as to 
the position of flame in filler rod and method of manipulating the 
torch for Ripple Welding—The use of wedges to control contraction, 
and Eas tank joint designs.—American Blacksmith Motor Shop, 
October. 


WELDING IN LOCOMOTIVE REPAIR SHOPS—Particulars re- 
garding the various welding operations that -have been profitably 
employed in locomotive repair work—List of Locomotive parts re- 
paired by Oxy-Acetylene Weiding—lInstructions and illustrations 
regarding Frame Welding—Cylinder welding—Piston Rods and Pis- 
tons—Procedure for welding wheel centers—Description of miscel- 
laneous welds made in the locomotive shop.—Acetylene Journal, 
November. 

MAINTAINING OXY-ACETYLENE EQUIPMENT IN SERVICE 
—Instructions for up-keep and repair of Acetylene Generators— 
Details of Medium Pressure Generators—Construction of Acetylene 
Pipe Lines.—Acetylene Journal, November. 

WILSON PLASTIC-ARC WELDING—New catalogue of the Wil- 
son Welder & Metals Company, New York City. Contains a short 
treatise on the economy and value of welding in the industry, 
showing why Arc Welding is used, where Arc Welding is used, 
typical examples of welding, what Electric Arc Welding is and the 
advantages of Arc Welding: Notes on the installation and care of 
machines—The selection of operators—The selection of Welding 
Rods and photographs of important applications of the process. 
Sections are devoted to Plastic Arc Welding Machines and Color- 
Tipt Welding Metals. 

INDUSTRIAL APPLICATIONS OF WELDING AND CUTTING, 
AND THEIR POSSIBILITIES—An outline of the progress which 
has already been made in extending the field for application of the 
welding process, and the possibilities of further extension—tThe field 
for Are Weiding, Electric Arc Cutting, Oxy-Acetylene Welding— 
Oxy-Acetylene Cutting—Resistance Welding and Thermit Welding. 
—Journal of the A. W. S., October. 

BOILER WELDING—A brief and non-technical description of 
welding Fire Box cracks—Cracks in Sheets—Cracked bridges in 
Flue Sheets—Patches in Flue Sheets and Caulking Edges.—SMITH- 
O-GRAMS, October. 

OXY-ACETYLENE TIPS—Monthly publication of Linde Air 
Products Company. The November issue contains the following: 
Aluminum and Copper Appliances Fabricated by Welding—Twenty 
Ton Bulldozer Base Repaired—Oxy-Acetylene Cutting Replaces 
Forging on Heavy Flanges—Blowpipe Facilitates Installation of 
Iron Grills—Welded Pipe Sustained by Test of Time—Welded Well 
Driller Built of Reclaimed Pipe—Salvaging Skulls—Fabricated Steel 
Cylinder Heads for Gas Engines—How the Cement Industry Econo- 
mizes by Extensive Applications of Oxy-Acetylene Welding and 
Cutting—Huge Aluminum Still Oxy-Acetylene Welded. 

OXY-ACETYLENE WELDING IN RAILROAD CAR SHOPS—A 
general description of the work done in the plant of the General 
American Tank Car Corporation, at East Chicago, Indiana, de- 
scribing the Oxy-Acetylene Installation—The Scope of Reclamation 
Work—The Central Welding Shop—tThe Use of Cutting for Demo- 
lition and the Use of Welding and Cutting in Production.—Ma- 
chinery, November. 

ARC WELDING CAST IRON WITHOUT PREHEATING, by J. P. 
Kryza and H. E. Bradford—Description of a Method for Welding 
Cast Iron with the Electric Arc—A Short Are Is Used and the 
Metal Deposited in a Series of Laminations—Commercially Pure 
Iron Wire Is Used for the Electrode—Care Is Taken to Fuse the 
Surface as Little as Possible to Avoid Crystallization.—Machinery, 
November. 

STANDARDIZING WELDING OPERATIONS FOR PRODUCTION 
USBS, by Harold Lang—A general discussion showing how de- 


SALLWELD 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 





Trade Mark 





SLOWS UP COOLING PROCESS 
No obnoxious or injurious fumes. 
KEEPS DIRT OUT OF WELD. 


Manufactured by 


SALL MOUNTAIN COMPANY 
140 So. Dearborn Street Chicago, III. 
Eastern Office, Scranton, Pa. 





fective castings in Automobile Manufacturing Plants are 
or corrected at once by the Welding Torch. It is pointed « 
better results are obtained by having many helpers to ass 
welder.—Canadian Welding Journal, October. 

WELD BROKEN ALUMINUM CASTINGS WITH OXy-: 
LENE TORCH—Some elementary instructions for Aluminum | 
Work—Special emphasis is laid on the necessity for cleani) 
edges around the break and using a good quality flux.—cCa 
Welding Journal, October. 

SLOWER THE BETTER IN WELDING, by Dr. C. L. Ait: 
Giving the Reasons Why High Speed Is Not Desirable in w. 
—Heating Metal Too Quickly Produces Sudden Stress of Great 
tortion, and Normalizing Is Often Needed.—Canadian ww. 
Journal, October. 

THEORY AND FACTS TO AiD IN THE CHOICE OF AN | 
CIENT ELECTRIC ARC WELDING SYSTEM, by D. T. Sn 
Digest of a Paper Read at the First Meeting of the Institut 
Welding Engineers, in London—The Chief Factors Discuss: 
Affecting the Work Are Electrode, Current, The Welding Ma: 
and the Operator—The Speed of Welding Enters Into the Qu 
of Cost, Providing Increased Speed is obtainable Without [Lo 
oe Efficiency.—Acetylene and Welding Journal, Londo: 
tober. 


OFFERS CASH PRIZE FOR BEST STEEL WELD 
The UNITED STATES WELDING COMPANY, 
apolis, Minn., is announcing a Prize Contest for Welding 
ators, in an endeavor to make welders take more interest 
quality of their work and make tests of their own work 
for themselves how their welds look on th: 
They believe that the correct method cf welding steel 


they can see 
well understood nor well applied, and that a great mai 
welders are judging the quality of their work altogeth 

ternal appearance. They are offering a cash prize of $100 
the best steel 
plate, and not reinforced. 


weld, 3 inches long, made in one-half in 
They require that those who p: 
pate in the contest shall break their own sample, through t! 
seviding only % of the broken sample for examinatio1 
do not restrict those who take part in the contest to th: 
sample attempted. There are no restrictions the gra 
steel used on the job, although reasonable restrictions are app! 
to the dimensions to the piece submitted. Operators are e 
aged to make repeated efforts to secure the best possibl: 
and are given a free hand in the matter of preparation, s: 

of tips, pressure, etc. This is a very interesting contest inasmi 
as it will cause many men to do what they have not done 

that is break one of their own welds. It is believed that the 1 
jority of those who participate will attain some interesting 


formation on the quality of their own work. 


on 





—_-— 
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Machine that can be taken to the work. We will do immovable 
jobs anyw in the world. Do you know any? Write for our 


here 
Pia tO TL ROTRIO Ano ObEHING & WELD 
& ING ©O. 
152-158 Jeliff Ave. , te 7808-7808 Newark, N. J. 








HOLD-A-CAST FLUXES 
1 Th: cast ir 1$2.50 Per Set 


AN cast iron 
Send for a set. Money back if not thoroughly satisfied. 
Dealers wanted in all territories to handle Hold-A-Cast sets. 


SELBORAL CO. 


8 NORWICH ST., WORCESTER, MASS. 
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WELDING RODS 
For Gas Welding For Electric Welding 


Manganese 12.00 - 15.00% Carbon 1.00 - 1.45% 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 
For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING & DREDGING PLANTS 


A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 
Presents Highest Abrasive Resistance and Maximum W earing Qualities 


Standard Sizes and Lengths Plain or Coated Samples on Request 


MANGANESE STEEL FORGE CO. PHILADELPHIA, PA. 

















Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio, U. S. A. 


Manufacturers of 
WELDING AND CUTTING TOKCHES, REGULATORS AND GAUGES, 
SPECIAL BRASS PARTS, WELDING AND CUTTING OUTFITS, 
CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES, 


PEERLESS GENERATORS, as shown, are AUTOMATIC, equipped with the CELE- 
built in four sizes: 5 BRATED SUPERIOR FEED. 
Carbide Cu. ft. : 
capacity ot gas GENERATES gas for about $1.20 per 100-cu. ft, 
10-Ib. 50 cu. ft. ¥ 
15-Ib. 75 cu. it, Batteries—Lead Molds—Post Builders—Lead 


ty apes. & Pots—Plate Burning Racks—Stencil Letters 


(Allowance on acetylene tanks) and Figures—Trucks—Preheaters, 
These Generators are PORTABLE, can _ be ay 
moved from one place to another, weighing Write for complete catalog. 
ibout 135-Ibs. 





We repair a!l makes of Torches, Regulators and Gauges. 
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as Modern Engineering Company 
ea Seton caren papweren| 3411-13 Pine Blvd. St. Louis, U. S. A. 





ee MULTI-SEAT 
REGULATORS 





LARGER NOZZLE 


INCREASED VOLUME iu ’ 
: 


Mr. Torch Manufacturer will 
you give us an opportunity to 
convince you at our expense? 
Our prices will surprise you. 




















Mattingly Safety 
Valves for Gas 








SS Welding & Cut- 

Na atp 4 a For Gases Charged at High Pressures 
eS close _ instantly : 

RS ‘ WM. WHARTON, JR. & CO., INC. 
S ; and automatically 30 Church St., New i N. ¥. 








when the hose line 








fails from any 





cause. Fit any make of equipment. They pro- 


tect your Welder, your Regulators, y iahs ba rop- without warping or removing from the car, by the New Metal 
erty, your Business and reduce your Liabilities. 
Are you thus protected? Ask for literature. F E K FE ‘e) [ bi E 


MATTINGLY AUTOMATIC VALVE CO. THE WELDING METALS MFC. CO. a Perkins Ave., Cleveland, 0. 


714 N. 2nd St., St. Louis, Mo. Write for exclusive agency 








Scored Cylinders and Cracked Water Jackets made good as new 
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CAST IRON RODS) 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00 % —in Silicon Sina 74 weld) 


-60%—in Phosphorus (Result: Fluidity) 
-02%—in Sulphur (Result: A clean weld) 


i 
Our Rods the Best by Test. Also Rods, Wires an | 


2 Welding Carbon Products 


Columbia Round Welding Carbons 
Columbia Welding Carbon Plates 
Columbia Welding Carbon Paste 
f Columbia Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 





Fluxes for Welding All Other Metals | 
Prices on Application 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


OXYGEN 


FOR CUTTING, WELDING, ETC. 


— shipment and low prices on oxygen, hydrogen, cylinders, 
vol ves, Rego welding and cutting torches, regulators, welding 
wire, cast iron and aluminum rods, fluxes, plain and armored rub- 
ber hose, asbestos pads and paper, poem sm etc. All equipment 
fully guaranteed. 


We are American pioneer manufacturers of oxygen. Write 
for catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 


QUASI-ARC SYSTEM oa” = Grand 


Bierman- Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 



























Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


- 
Se ee _ 





MOREY FLUX & CHEMICAL Co. 


Parkesburg, Penna. U. S. A. 
Est. 1912 Inc. 1915 














Trade Mark 


GRIND Those 
Welds 


With 


STRAND 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 





Manganese 
Cast Iron Flexible Shaft Grinders 
L.W. 110 V. WELDER Gives Machinable Weld Thousands in Use 


N. A. Strand Co. 


CHICAGO 
5001-5009 North Lincoln St. 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 























No. 511 


manufactures complete arc welding Welder’s Spectacle 


equipment for all welding and cutting 
purposes. Write for Leaflet 1826-B Manufactured by 
which describes this equipment in detail. Chicago Eye Shield Co. 











Westinghouse Electric & Manufacturing Co. . 
East Pittsburgh, Pa. 2300 Warren Ave. Chicago 


















M WELDING ‘0 | P ali DAVIS-BOURNONVILLE COMPANY 
TT NG was merged with 

ae y ‘athae AIR REDUCTION SALES COMPANY 
Ox Y pod a oe a 8 Et UITTILN | on March 17, 1922 


The Oxyacetylene Welding and Cutting products 
formerly manufactured by Davis-Bournonville Co 

are now made and sold by Air Reduction Sales Co. 
under the trade name of ‘‘Airco-Davis-Bournonville”’ 
or ‘‘Airco-D-B.” 


(See advertisement of Air Reduction Sales Co.) 


uty 
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Safe, Portable, 


Acetylene—at a Lower Cost 


With the Carbic generator you do not even 
need a truck. It weighs only 200 lbs. when charged. 


Can be moved anywhere with ease and abso- 
lute safety. The Fire Underwriters’ list Carbic as 
standard. 





It will handle the big, jobs as well as the 


A cake of Carbic as small, and it is economical, for acetylene from Car- 


taken from thedrum : 
—convenient and bic cake costs but ‘one-half as much as compressed 
clean. 


acetylene, and there is no returnin3, of cylinders. 


In addition to these essentials, Carbic has 
many other distinct advantages. Let us tell you more 
about the Carbic System for your work. 





A partly used cake The Carbic line is complete, including Rener- 
of Carbic. “Good ators, torches, regulators and all other necessary 
for another round. . 

apparatus and accessories. 


Carbic Manufacturing, Company 


DULUTH, MINN. BOSTON, MASS. NEW YORK, N. Y. CHICAGO, ILL. 
Factory and General Office 27 School St. 141 Centre St. 565 W. Washington: Blvd. 
ATLANTA, GA. CHARLOTTE, N. C. KANSAS CITY, MO. EL PASO, TEX. 

169 Haynes St. W. Sth St. & So. Ry. 1411 St. Louis Ave. 412 Myrtle Ave. 
DENVER, COLO. LOS ANGELES, CAL. NEW ORLEANS, LA. DALLAS, TEX. 


Hendrie & Bolthoff M. & S.Co. 606 Roberts Bldg. Woodward, Wight & Co. Briggs-Weaver Machinery Co. 
Warehouses and Representatives in other principal cities. 


Carbic Cakes save money, time and patience, and yield a purer as 
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"MILBURN. 


r ‘COMBINATIONTORCH 
, oe Cuts ont Welds 


As effectively as | 
separate torches — 


Cuts 24 inches thick 
_ Welds heaviest jobs 


A casing SAVES NS 


TOOLS 
TIME 
GAS 


~YOU MERELY & 
CHANGE THE TIP_ 


Is standard in leading industrials 
TRY IT AT OUR EXPENSE 


(WELDING,CUTTING| 30 LB.PORTABLE| MILBURN | 
LEAD AND CARBON| AND LARGE  |GAS REGULATORS 






































BURNING TORCHES| ACETYLENE  |HAVE FEWER PARTS | 
(OF THE BETTER KIND] GENERATORS SAVE TROUBLE _ j 




















BALTIMORE, MD. 


1416-1428 W. BALTIMORE STREET 








